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“TMPROVED HOISTING M:CHINE. 
The machine illustrated in the annexed engraving is the | Volney W. Mason, post office lock drawer 83, Providence, 
result of a series of experiments in adapting the friction | Rhode Island. 


clutch pulley, of ‘the 
same manufacturers, as 
a means of transmitting 
the power, in combina- 
tion with a new im- 
proved shipping appa- 
ratas and stop motion. 
All parts of the ma. 
chine are inclosed in a 
single iron framework 
or hanger, 80 construc- 
ted that the bearings 
are less liable to get 
displaced or out of line 
than when bolted in se- 
parate parts to the wood 
framework. 

We represent the de- 
vice in perepective, Fig. 
1, and in section, Figs. 2 
and 3. The frame of 
the apparatus consists 
of the two main stan- 
dards, A, Fig. 1, con- 
nected and held in their 
position by means of 
the three studs or bolts, 
B, the two upper boites 
or studs having shoul- 
ders inside, against 
which the standards 
bear when the outside 
nuts are screwed up; 





sheath or pipe, C, go 
that, when the nut is 
taken off either end, the 
bolt may be drawn out. 
The sheath, C, can be 
removed in cage of ne- 
cessity, for repairs or 





renewal of apy portion of the machine ‘in. 


case of accident or wear, )) ig the main shaft, 
having its bearings in each end of the frame 
standards, A. Upon the former are the worm 
gear, E, drum, F, and the small gear, G, which 
meshes into the gear, H, Fig. 2, which drives 
thesiop motion disk, I. ‘his disk has a V 
scroll cut from @ point near its hub or center 
to its circumference ; and when the drum, F, 
revolves, also rotates by reason of the gearing 
described. On the face of the scroll are ad- 
justable stops for the purpose of striking the 
shoe, J, which traverses the radial slot in the 
shipper wheel, K. When.the sbee is moved by 
the stops on the scroll wheel, this actuates the 
shipper rock shaft, L; and its crank, on its in- 
ner terminus, moves the sliding shipper bar to 
unsbip the clutch which is driving. This stop 
motion is independent of the stop motion usu- 
ally provided in the hatchway. on the shipper 
rope, being provided to prevent accident in 
case the latter should necome disarranged or 
inoperative, as quite frequently happens. 
Another important feature of this invention 
relates to stoppicg the revolving worm sbaft, 
M, promptly at the same «ime the clutch is un- 
shipped. This is accomplished by means of a 
brake, shown bearing against the worm in the 
oil receptacle, N, attached to one side of which 
isa bolt, O, adjustable by two check nuts to 
regulate the pressure of the shoe against the 
worm and a set screw on the opposite side. 
The top of the bolt is provided with a cam 
strap, which encircles the shaft adjoining the 
crank (which throws the shipper bar). The 
same movement of the shaft, L, which operates 
ths shipper bar, also operates simultaneously 
to draw up the brake shoe against the worm to 
stop the revolution of the shaft, M, and there- 
by it prevents the platform from traveling by 
the point where it should stop, at the top or bot- 
tom of the hatchway, or at any intermediaie 
point where it is required to stop. These ma- 
chines are furnished with platforms when de- 
sired, the latter being constructed of new pat- 
terns, and extra strong in their safety parte. 
All further information requized, with cir- 


culars, may be obtained by addressing the inventor, Mr. 





FIG. 1. 


- 


iM 


HP. 









































, 


lp 


i, 
WS : q 
ASSESS} Pra hd om 


oe j 
l G 
; A aY 


WIDVELPD fy 
17 


2 


“Wd 


Uli 


4 


SX £ \ 
LW al N 
me) ile” m \ 
EE LE “eae 
ferret 


aman A y 7 
LOTTE i 


MASON’S IMPROVED HOISTING MACHINE, 
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The Magnetic Metals. 


It is well known that, besides iron, there are a few other 
metals possessing magnetic properties, namely, nicks] and 


cobalt ina strong de- 
gree, manganese and 
chromium in a feebler 
one. Mr. W. F. Bar- 
rett, in an article in the 
Philosophical Magaeine, 
E25 has pointed out the si- 
—— $e milarity of these me- 
tals to each other in 
their physical and che- 
mical properties. 

Thus, as to, specific 
gravity, that of the 
thirty. eight known me- 
tals ranges from lithi- 
um, 0 50, to platinum, 
215, a difference of 
nearly 21 ; whereas 
those of the three 
strongly magnetic ones 
areiron, 7°8, nickel, 8 8, 
cobalt, 85, where the 
extreme difference is 
only 07. Their speci- 
fic heat is nearly iden- 
tical; their atomic one 
is the. same; 80 also 
their conductivity for 
sound, heat, and elec- 
tricity. Their dilation 
by -caloric, and tie 
amount they lengthen 

; wanna. The 
-enermous - cobesive 

power of iron, nickel, 

and cobalt, in the solid 
Buy | i state, signalizes these 
| —« Substances as the most 
= a 4 fey teracious of metals, 
| i and their meiting point 
is only exceeded by the 
platioum’group of metals. They are not vola- 
tile at the temperature of the bottest furnace, 
but only by the electric spark, when they yield 
very similar epectra. :As to their chemical pro- 
perties, the combining weight of iron is 56 0; 
nickel, 58°5, and cobalt the same. Chemists 
class. these three metals in the same group, 
from the similarity of their chemical beha- 
vior, and alsothe identity of their combining 
energy or atomicity. 

What has been said concerning the Jikeness 
of iron, nickel, and cobalt, in many respects 
holds true of ;nangar.ese and chromium. The 
former kas latterly been used to replace nickel 
in the alloy of German silver. The compounds 
of all these five metals are conspicuous for 
the brilliancy of their colors, This uniform 
coincidence suggests the prectical inference 
that nickel and cobalt might be obtained in a 
malleable and ductile condition when submit- 
ted to a process similar to that by which 
wrought iron is produced. 
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Gas Pipes Fatal to Trees. 

J. Boehm says: Cuttings of willow, the low- 
er ends of which were placed in flasks con- 
taining a little water and filled with coal gas, 
developed only short roots, and the buds on 
the upper parts died shortly after unfolding 
in the air. Of ten plants in pots (varieties of 
fuchsia and salvia), among the roots of which 
coal gas was conducted through openings in 
the bottoms of the pots, seven died in four 
months. To show that the plants were killed, 
not by the direct action of the gas, bat in con- 
sequence of the poisoning of the soil, several 
experiments were made with earth, through 
which coal gas had passed fortwo or three 
hours daily for twoand ahalf years. The 
rootlets of seeds sown in this soil remained 
very short, and soon rotted. A plant of dra- 
cna was re potted in the soil; in ten days the 
leaves dried up and the roots died. The au- 
thor thinks these results sufficiently account 
for the fact that trees pianted near gas pipes, 
in streets, so often die; and :ecommends the 
inclosing of gas pipes in wider tubes, having 
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48 
openings to the air,and through which currents could be 
maintained by artificial means, Such a plan is still more to 
be recommended on hygienic grounds, since it has been 
shown, by Pettenkoffer, that infiltration of coal gas, through 
the soil, takes place even into houses not supplied with gas. 


Scientific American. 
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MORZBID MENTAL CONDITIONS, 


There is an old saying that ‘‘every man has a bee in his 
bonpet,” which, being translated, means that we are each, on 
some one topic, slightly insane. Somewhere in the marvelous 
organism of the brain there is a weak spot; some place in 
the connection between mind and body is at fault; and in the 
exercise of certain faculties, as a consequence, our actions 
are less governed according to the dictates of a sound reason. 
We are not prepared to vouch for the accuracy of such a the- 
ory, or to adduce scientific proof in its support; but in the 
daily life of every one, instances apparently substantiating 
the notica may be constantly encountered. Take, for exam- 
ple, the search for perpetual motion, which in some reaches 
a mania, or, indeed, the efforts made for solving any of the 
problems which Science demonstrates to be beyond peradven- 
ture insoluble. This is not confined to the ignorant, though 
perhaps such a class are in excess; for there are men, scores 
of them now living, some we have ourselves encountered, 
who, while well versed in philosophy, and who will follow 
the mathematical demonstration that a circle cannot be 
squared or perpetual motion constructed, point by point 
admitting the truth of every step, will yet, after all, 
nevertheless find it impossible to divest themselves of the 
idea that, by some hook or crook, the wished-for result may 
be obtained. Or, conversely, they may see results reached 
which their reason and knowledge must teach them are im- 
possible, either in 'principle or from the means employed, 
without the addition of hidden or extraneous circumstances, 
end zet they will grasp at the apparent proof, and even hold 
it out to the world as genuine, simply because it goes to con- 
firm their secret and cherished ideas which their very reason 
prevents them openly avowing. Such cases, mere ignorance 
being eliminatec from consideration, we may term the mil- 
dest farr of the ‘‘bee in the bonnet,” and starting from them, 
as it appears, may be treced a whole series of mental defects, 
reaching perhaps up to actual monomania. 

We mention the above as a common and harmless instance 
of the triumph of will or desire over reason and judgment. 
As the beginning of « special category of human actions, 
which, did we believe in the doctrine used by some, that spi- 

ritual beings unseen govern men’s every doing, we should 
say were directed by a demon of perversity. Passing through 
all intermediate grades, considered in their order, 
in proportion to their hurtful effects upon society, the end 
seems to be found in morbid impulse, in that strange condi- 
tion which Professor Hammond, in his recent able lecture 














8g | and instances especially that of Jesse Pomeroy, the child 


& | being questioned, asked to be put where he could not do such 


a mitted in order that the perpetrator might secure his ov" 
execution is not a palliating circumstance; the desire to = 


5? insane person demands continued sequestration; but the 


jing laid from the heart of the oil regions, at Millerstown, 





dividual is impelled consciously to commit an act which is 
contrary to his natural reason and to his normal inclinations. 
We would not have confounded the feelings which impel an 
educated man to seek the perpetual motion, and those, which 
perhaps all of us have felt, when on the verge of some high 
eminence, to cast ourselves down; but while they differ in 
point of time, one extending over years and the other over 
seconds, there appears, in certain cases, in both a morbid 
element which, in its result of overcoming reason, lends to 
them a similarity sufficient to class them as extremes of a 
like mental action. 

At the present time, however, when the plea of insanity is 
so frequently interposed in courts of law to shield the cri- 
minal from the consequences of his guilt, too great care can- 
not be exercised in approaching or admitting the existence 
of @ mental state which tends to destroy the responsibility 
of a person for his own actions. How fine a distinction may 
be drawn, showing the existence or non-existence of morbid 
impulse, Professor Hammond indicates by pointing out that, 
in the case of a person committing murder while delirious, 
who acts in accordance with reason, though it may be per- 
verted at the time, and inthat of another who, supposing him- 
self to be imminent to a great , commits suicide to 
avoid it, neither acts from morbid impulse ; but if a delirium 
acts so over the mind as to convince a man that some one is 
going to murder him, and hence he lies in wait for and kills 
that individual, that is true morbid impulse. The person 
suffering is perfectly aware of his wrongdoing, but cannot 
help performing the action. Dr. Hammond mentions re- 
peated cases of such impulses impelling men to murder, 





who recently killed his playfellow in Boston. The boy, on 


things. 

In other cases people have been impelled to throw vitriol 
on handsome dresses, and we are aware of an instance of 8 
lady, for some time known in society, who could not resist 
the temptation of stealing small articles from shop coun- 
ters. 

What to do with such people is a question which the com- 
munity soonet or later must solve, and Dr. Hammond's 
answers, as the result of his experience, may be summarised 
as follows: A person aware of the influence of the disorder, 
apd knowing that he cannot resiet it, is bound to put him- 
self under suitable physical restraint, so as to render it im- 
possible to yield. If he does not, then, when shown to have 
committed acts thus impelled, it is the duty of society to 
prevent his being at liberty. Morbidly constituted persons 
who commit crime because it is pleasant for them should. be 
dealt with according to law. The apparent absence of mo- 
tive is apparent only. ~ The fact that a murder has been com 


hanged is the evidence of a morbid mind, not of an inssne 
one. A morbid impulse to crime experienced by a really 


plea “I could not help it,” when standing alone in an other- 
wise sane individual, should be absolutely disregarded. 


CHEAP TRANSIT FOR OIL. 


We have heretofore described the extensive ramifications 
of the pipes, used in the oil regions, for conveying the 
oleaginous products of the neighboring wells to the railway 
stations. Many miles of such pipes are now in use. A new 
and extensive work of this kind, which is rapidly progress- 
ing, is the oil pipe of the Pittsburgh Pipe Company, now he- 





Butler county, Pa., to the Baltimore and Ohio Railroad, near 
Pittsburgh, Pa., a distance of about forty miles. The pipe 
has a diameter of three inches, and will have a delivering 
capacity of four thousand barrels a day. Relay stations 
will be placed every five miles, The pipe company expect 
to charge thirty cents a barrel for pipage, the present charge 
by railway being fifty-five cents. This will, doubtless, prove 
to be a profitable investment. The first cost of pipes is not 
great, and, if properly laid down, the expenses of working 
cannot be heavy, 

The ordinary railways undoubtedly furnish the cheapest 
transportation for most products; but there are some sub- 
stances, as, for example, water, gas and oil, that to a certain 
extent may be said to possess the power of self-transporta- 
oa eee they can be moved cheaper than by railway or 
canal. 

The facility with which liquids may be made to flow in 
pipes, between distant places, has often suggested the idea 
of using similar means for the of grain and 
merchandize. Years ago it was proposed to convey grain 
from Chicago to New York in pipes, by air pressure, and the 
notion has been lately revived. The idea of transpo 
merchandize packed in rolling balls, within tubes, the balls 
to be driven by air pressure, was patented a generation ago 
in England, and re-patented here recently, as a new discov- 
ery. Wonderful things in the way of speed and cheapness 
of transportation were predicted in favor of these 
ee colon Scene 

subject. After whether the project 3 to 80. 
Ses] o thing sogaiione 80 practical a matter ag thi ri .. 
ing of goods, the performances of mankind are 
confined to the limits of exact numbers, We think that any 
intelligent person who will take the trouble to figure out the 


cost of pipes and air machinery, and the ex incident to 
the working thereof, will soon become of the folly 
of expecting to compete with the ary railway over long 


distances in the transportation of meral merchandize. The 





on the subject, defines as a state “in which the affected in- 





[But it stands no chance with the common railway, economi 
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considered, on long lines through the open country. 
we water, and gas are commodities. These, 
when placed in pipes, will flow of themselves ; and if the 
apparatus is properly arranged, of the right size, almost any 
extent of distance can be easily overcome. Thus, the city of 
New York is supplied with water which flows through an un- 
derground tube from Croton Lake, Westchester county, a 
distance of some forty miles, while the street piping, by which 
the water is locally distributed, has a total length of some 
two hundred miles. In view of the cheapness and facility 
with which liquids may be transported in pipes, it would 
seem as if this method might be employed with great advan- 
tage to convey oil, from its fountains in Western Pennsylva- 
nia to Philadelphia and New York. The present cost of 
transporting oil by rail from Venango and Butler counties 
to New York is $1.20 per barrel. The pipe system would, 
probably, effect a considerable reduction over this cost, and 
yield a handsome profit to the projectors. 
POWER REQUIRED TO DRIVE COTTON MACHINERY. 
The New England Cotton Manufacturers’ Association have 
recently performed a good act in publishing a little “Manual 
of Power,” prepared for them by the well known engineer, 
Mr. Samuel Webber, of Manchester, N. H. Mr. Webber pre- 
sents an extended tabular statement of the power absorbed 
in driving mill machinery in a large number of mills, as de- 
termined by the dynamometer. Some of the machinery was 
new when tested, some very old, some in good and some in 
very bad condition. Special tests were made to determine 
the effect of weather changes, of different kinds of oils and 
various methods of lubrication, of altering the method of 
banding, ete. The information given is derived from the 
experience of the author, extending over several years, and 
is of great value to engineers and manufacturers. We have 
only space for a general réswmé of results. 

Cotton openers, delivering cotton loose on the floor, with 
single beaters revolving from 532 to 820 revolutions per 
minute, and single fans at 700 to 1,600 revolutions, required, 
including countershaft, from two to over six horse power: 
with two beaters and two fans, four and a half to six horse 
power, The cotton delivered ranged from 3,000 to 10,900 Ibs. 
per day. 

Cotton pickers, delivering cotton in the lap, at the rate 
of from 1,000 to 5,000 Ibs. per day, required from 8 to 13} 
horse power, averaging about 2} horse power per 1,000 Ibs. 

Cotton cards absorbed from 2 to 9 horse power, carding 

from 30 to 76 Ibs. per day, averaging about one twentieth 
horse power per pound for finishers, a third more for break- 
fers, and one fifth for very fine work. 
a hhailway heads required from 1} to 24 horse power, a usual 
figure being about eg power for 9 inch rolls at 10 yards 
per minute, and half a horse power for 1} inch rolls at 300 
revolutions per minute. 

Drawing frames indicated a resistance of from }to 1} horse 
power at speeds varying from 200 to 400 revolutions, 3 to 5 
rolls, 2 to 4 doublings. 

Roving frames ranged from 28 to 276 spindles per horse 
power, at speeds of from 475 to 1,850 revolutions. A fair 
performance would seem to give about 150 spindles per horse 
power, at 1,200 revolutions. 

Throstle spinning required a horse power for from 65 to 
165 spindles, the latter at 2,685 revolutionsof the flier, the 
former at 5,000. Ring spinning absorbed very nearly simi- 
lar power. 

Mule spinning gave 200 to 280 spindles per horse pdwer, 
speeds of spindles ranging from 3,000 to 5,000 revolutions. 

Cotton looms required usually about one sixth or one 
eighth horse power, at 120 picks per minute. Looms making 
156 picks per minute, on Nos, 15, 16, and 20 warp and 
weft, ran 51 per horse power. Others, at nearly the same 
speed, on finer goods, ran 9 and 10 per horse power. 

Cotton spoolers, at 100 revolutions, required 0 2 to 0°3 of a 
horse power, twisters abeut three fourths of a horse power, 
and warpers 0°11 to 0°17; dressers 2 horse power, and 
slashers 1} horse power. 

A circular saw, 18 inches in diameter, sawing 3 inch hard 
plank, gave 127 horse power; and a saw, 9 inches in diame- 
ter, cutting 1 inch pine board, 1°6, their speeds being 1,300 
and 4,000 respectively. 

A small lathe, turning } inch iron, took 0:09 of a horse 
power, and a larger lathe, turning 1 inch iron, 0°21. An up- 
right drill, boring a } inch hole, absorbed 0°16. A crank 
planer, cutting with a two inch stroke, required 0°23, and a 
planer with a five feet table took, when making 4 feet length 
of cut, 025. Three polishing wheels, of 12 inches diameter 
and 14 inches face, absorbed 1-15. A grindstone, 6 feet in 
diameter and 12 inches face, grinding axes, took 3 horse 
power, while another, 64 feet diameter, grinding axes, in 





rting | wooden boxes, absorbed 11; and a stone, 8 feet 10 inches in 


diameter and 11 inches face, required 7:8, 

Wool cards absorbed 0-9 to 1°27 horse power, at 96 to 
180 revolutions; jacks, at 2,457 revolutions, 0°65 to 0°78; and 
looms, making 65 to 95 picks, took 0°4 to 06, 

Coefficients of friction on shafting ranged from 0°0336 to 


of | 0°759, a good average result being about 0:05. 


Reviewing the whole series of results, we deduce the fol- 


~ | lowing as fair approximate rules for estimating power : 


Cotton openers, one horse power per thousand pounds 
cotton delivered. 

Cotton pickers, three horse power per thousand pounds 
cotton delivered. = 

Cotton cards, one twentieth horse power per pound cot- 
ton delivered per day. 





pneamatic system is good motor for short lines in cities, 


Cotton cards, best practice, one fortieth horse pewer per 
yevolution per minute. 
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Railway heads, breakers, one horse power per each ten 
yards per minute. 
” Railway heads, finishers, 0-601 horse power per revolu- 
tion per minute. 

Drawing frames, 0°002 horse power per revolution per 
minute. 

Spindles, 0°008 horse power per spindle per 1,000 revo- 
utions. 
The very great irregularity of the results given in the 
pamphlet indicates how vast are the losses experienced in 
every mill where machinery, badly made, out of repair, or 
badly lubricated, is allowed to run. We have litle doubt 
that there are many mills in the United States where a 
knowledge of these facts may lead to a reduction of running 
expenses within their walls, which will go far toward com- 
pensating the proprietors for their losses incurred in these 
dull times outside their mills. 


A SWITCH ACCIDENT. 

A very unfortunate switch accident recently took place on 
the Shore Line Railway,near New Haven, Conn. The switch- 
man shifted the switch just before the last truck of the last 
car of the train had passed. This threw the truck from the 
rail, and the truck bumped along over the sleepers for a 
short distance to a trestle work bridge, when the rear car 
fell off the trestle, drawing with it the next car ahead, then 
the next, and the next, and then the baggage car. The 
coupling then broke, leaving the tender and the locomotive 
on the track. The superintendent of the road, Mr. William 
Wilcox, was in the baggage car and jumped out, but only to 
be crushed and killed by tbat car. His was the only life lost, 
though many passengers were more or less injured. The 
train was moving quite slowly, or the loss of life might have 
been serious, as the trestle was some fifteen feet high. The 
coroner’s jury found that the switch was in perfect order, 
both before and after the accident; and there appears to be 
no other way to account for the catastrophe than as stated, 
though the switchman avers that he did not move the switch 
too soon, as alleged. The switch was of the caboose style, 
the switchman being obliged to enter a round house and 
close the door, in order to shift the switch, the switch being 
connected with the door. The object of this arrangement is 
to compel the switchman to remain at his post so long as the 
main track is open. A window is so placed inthe house that 
the range of view of the switchman is confined almost en- 
tirely to the switch points,thus compelling him,as it were, to 
pay attention to his duty, that is, observe the switch. 

This device has been in use for several years on the Con- 
necticut railways, and has hitherto been an effective and val- 
uable auxiliary in the prevention of switch accidents. It is, 
perhaps, as good a contrivance of the kind as can be provided. 
But what the public require is an easy plan of shifting 
cars from one track to another, Without suvjevtieg paasen,_ 





gers to the risk of injury if a switchman is sleepy or careless. | 


One plan of this kind was mentioned last week in the Scr- 
ENTIFIC AMERICAN, whereby switches are done away with 
altogether. 

It is pleasing to be able to state that the Shore Line Railway 
is a comparatively well appointed institution, in respect to 
the ordinary means of safety. The rails are of steel. To 
prevent a repetition of the telescoping horror which occurred 
on this road a few years ago,the cars have been provided with 
the Miller platform and its strong couplings. Had the cars at 
the time of this last accident been coupled with the old style 
of couplings, it is probable that the coupling of the first car 
that left the track would have snapped, and the other cars 
would not have been throwndown. The strong safety coup- 
lings appear to have been productive of evilin this case. 
But experience shows that, in the ordinary run of accidents, 
in nine cases out of ten, this device may be relied upon to 
prevent injury. 

Superintendent Wilcox was one of the most careful, ex- 
perienced, and able railway officials in this country, highly 
esteemed in every walk of life. His loss is deeply 
deplored. 





THE MANUFACTURE OF GEM STONES. 


What boxwood is to the wood engraver—the means with 
out which his finest art would be impossible—that chalce- 
dony is to the engraver of gems. Hard without brittleness, 
susceptible of a fine and endurable polish, tinted by Nature 
with beautiful and at times strongly contrasted hues, or 
capable of taking on such.colors at the hand of man, it has 
been from the earliest period of art not only the favorite me- 
dium but the only possible medium of the gem engraver’s 
most striking effects. 

In its simplest state, chalcedony isan unattractive white 
stone, nearly transparent, and chiefly useful for making 
spear heads and arrow tips, or their more modern representa- 
tives, gun flints. Sometimes it has striped or banded ap 
pearance, due to alternations of more or less translucent 
layers, ranging in color from whey white to the white of 
skim milk, still not very serviceable for gems or jewelry. 
When stained by metallic oxides, however, chiefly those of 
iron, it rises to the dignity of gem stone, as sard, cornelian, 
chrysoprase, etc., when uniformly tinted brown, yellow, red, 
or green: as agate, onyx, sardonyx, etc., when the colors 
lie in bands or strata,or are separated by layers of white. The 
natural formation of these flowers of the mineral world is 
recorded in their substance. Though commonly found in 
lavas and other igneous rocks, or in the débris remaining 
from their disintegration, gem stones are substantially an 
aqueous product, and require the agency of fire simply to 


Srientific American, 


At high temperatures,especially under pressure, silica, the 
basis of all theze stones, is dissolved to a limited extent by 
water, and thrown down in a more or less ¢rystaline form 
when the temperature falls or the pressure is lowered. [I- 
lustrations of this process may be seen on a grand scale in 
the hot springs of the Yellowstone country and elsewhere in 
the Great West,where immense masses of siliceous sand and 
rock, sometimes chalcedonic, have been brought up from the 
heated depths by the flowing or spouting water,and deposited 
around the orifices of the springs. When water similarly 
impregnated with silica finds passage through rocks contain- 
ing cavities, bubble holes, and the like, a portion of the min 

eral is deposited in the cavities, gradually filling them from 
circumference to center, the variable rate of deposit showing 
in concentric rings or bands of more or less opacity. 
Frequently the supply of silica-bearing water appears to 
have been prematurely cut off, leaving a crystal-lined druse 
or geode; and occasionally the cavity remains filled with 
water hermetically enclosed, forced in possibly under pres- 
sure and unable to escape when, by some geologic change, 
the pressure has been removed. In case the siliceous water 
is also charged with iron, nickel or other metal, the stone 
may be more or less impregnated with the foreign material 
according to the degree of its crystalization, the more amor- 
phous layers naturally taking the most and consequently de- 
veloping the deepest color when subjected by Nature or Art 
to the action of heat, sunlight, or other agent of chemical 
change. Or after the deposition of ths stone, the enclosing 
rock may be washed by chalybeate or other mineral waters 
supplying the coloring matter necessary to convert the un- 
attractive gray chalcedony into the highly prized sard, cor- 
relian, onyx, or other gem stone. It is in these latter pro- 
cesses that Art steps in to complete or improve upon the 
work of Nature, either by developing the latent color of na- 
turally impregnated stones or, going further back, by sup- 
plying the coloring material also. Probably the majority of 
gem stones, thus owe part if not al] their beauty of color to 
Art, as well as their beauty of engraving and finish. 

The simplest process is the development or hightening of 
dull or latent color by the action of heat. The celebrated 
cornelians of India, for example, are largely produced from 
dull brown stones,by a native process of roasting in a matrix 
of camel’s or cow’s dung, which prevents the stones from 
being too highly or too rapidly heated. A temperature suffi- 
cient to char wood is enougb,the effect being like that observed 
in the burning of bricks: the brown oxide of iron is changed 
to red oxide, and the color of the stone is correspondingly 
improved. At Oberstein, the great manufacturing place of 
gem stones in Germany, carefully regulated ovens are em- 
ployed for the same purpose. Similarly treated lumps of 
unimpregnated chalcedony are converted into white cor- 
nelian, the texture of the translucent stone being sufficiently 


disturbed by the heat to make it onaane.Tha snow-white 
bands of onyx, to which we owe the art of the cameo en- 


graver, are almost alwaysartificially produced in this way, 
the heat which improves the color of the darker layers, serv- 
ing to develope the white ones at the same time. 
Bat Art,as we have said, goes a step farther back, and in- 
troduces as well as developes the colors of these stones, 
sometimes producing effects which Nature is unable to rival. 
In all cases the staining process involves, first, the intro- 
duction of a substance capable of producing color on precipi- 
tation, by heat or chemical action, second, the precipitation 
of the color. As the stone is too finely grained to absorb any 
colored solution, the coloring liquid must itself be colorless. 
To convert gray chalcedony into cornelian,the stone is soaked 
in a solution of perniira-e of iron, roughly made by dissolv- 
ing old nails in dilute nitric acid; then the colorless perni- 
trate is changed into red peroxide of iron by roasting, the 
resulting color being faint or dark according to the amount 
of the solution absorbed. The more translucent the stone, 
the longer the period of steeping required; and when layers 
of unequal translucency exist, unequally colored bands re- 
sult, giving sardonyx or cornelian onyx instead of simple 
sard or carnelian. Black onyx, that is, black stones crossed 
by bands of pure white, are always artificial. The coloring 
matter is carbon introduced in a colorless solution and 
blackened by fire or sulphuric acid. By the oriental and 
most ancient method, the stones are first boiled in honey or 
oil, sometimes for weeks, then heated to a temperature 
which chars the vegetable matter in the pores of the stone, 
producing black or brown according to the amount absorbed. 
This method produces the finest and most permanent black ; 
but as the heating is liable to check or crack the stones and 
so destroy them, the western practice is todarken the car- 
bon by the action of sulphuric acid. Inasmuch as the ori. 
ental black resists the action of nitric acid, while that pro- 
duced by sulphuric acid is readily ‘‘ drawn” thereby—that 
is, reduced to the iron mold tint of natural sardonyx—it has 
heretofore been regarded as a natural color. Billing has 
discovered, however, that it is merely a questionof time in 
soaking, a sufficiently protracted bath in nitric acid drawing 
the oriental as well as the western black color. He has 
found also that any stone made pale by nitric acid, if pro- 
perly heated, will recover its color by the charring of the 
carbon remaining in its pores, and that the color so pro 
duced will resist nitric acid as well as the best oriental black, 
which in fact it is. 
The yellowish brown, orange, and lemon tints of sards 
are artificially producible by methods the same in principle 
as those alresdy described, the last being developed by the 
action of hydrochloric acid on nearly transparent stones 
slightly impregnated by Nature with oxide of iron, the other 
two by the protracted soaking of the stone in the neutral 
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The pale green of chrysoprase is imparted to translucent 
chalcedony by a bath in the saturated solution of nitrate of 
nickel, the best effect being produced with the unpurified 
metal, which always contains a trace of cobalt. The stone 
must remain a long time in the bath—three or four weeks or 
more—as it is nearly crystaline and the process is com- 
paratively slow. 

A blue color is more easily produced, but it is not perma- 
nent, The dye is Prussian blue, precipitated in the pores 
of the stone by the action of ferrocyanide of potassium on 
the peroxide of iron, introduced as for the production of red. 
A better effect is secured by soaking the stone in the ferro- 
cyanide solution first, then treating it toa bath in the per- 
oxide solution. 


SCIENTIFIC AND PRACTICAL INFORMATION. 





BLEACHING IVORY AND BONES, 


The curators of the Anatomical Museum of the Jardin des 
Plantes in Paris have found that spirits of turpentine is very 
efficacious in removing the disagreeable odor and fatty ema- 
nations of bones or ivory, while it leaves them beautifully 
bleached. The articles should be exposed in the fluid for 
three or four days in the sun, ora little longer if in the shade. 
They should rest upon strips of zinc, so as to be a fraction of 
an inch above the bottom of the glass vessel employed. The 
turpentine acts as an oxidizing agent, and the product of the 
combustion is an acid liquor which sinks to the bottom, and 
strongly attacks the bones if they be allowed to touch it. 
The action of the turpentine is not confined to bones and 
ivory, but extends to wood of various varieties, especially 
beech, maple, elm, and cork. 


SOFTENING VIOLIN NOTES, 


M. Laborde states, in Zes Mondes, that the disagreeable 
rasping tone peculiar to some violins may be avoided by 
placing a small strip of wax on the upper portion of the 
bridge. The notes are immediately rendered sweet and soft, 
and can be suited to the ear by regulating the size of the 
piece of wax. 


RABIES IN ANTS. 


Corrosive sublimate, it is said, has the most remarkable 
effect upon ants, especially the variety of insect which we 
lately described as living upon fungi found on leaves of 
trees. The powder, strewed in dry weather across their path, 
seems to drive every ant which touches it crazy. The insect 
runs wildly about and fiercely attacks its fellows. The news 
soon travels to the rest, and the fighting members of the 
community, huge fellows some three quarters of an inch in 
length, make their appearance with a determined air, as if 
the obstacle would be speedily overcome by their efforts. As 
soon, however, as they have touched the sublimate, says the 
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leaves them ; they rush about; their legs are seized hold of 
by some of the smaller ants already affected by the poison, 
and they themeelves begin to bite, and in a short time be 
come the centers of balls of rabid ants. As these insects are 
one of the scourges of tropical America, destroying vegeta- 
tion in immense quantities, it is probable that this extraurdi- 
nary remedy may be of considerable service to agricultu- 
rists. 


A REMARKABLE HAILSTORM. 


A hailstorm of extraordinary nature recently took placein 
the northern portion of New Jersey. The bailstones, it is 
stated, in some instances, measured as much as five inches in 
circumference, and resembled common rock candy, being of 
oval form bristling with cubical crystals. The ice was very 
hard and difficult to break, but when broken presented the 
appearance of the section of an onion, in its concentric rings. 
The damage done to buildings and crops was excessive, win- 
dows being smashed by scores, roofs torn, and fruit trees 
completely denuded. 
FOSSILS OF THE DEPARTED. 


A German inventor, Dr. Von Steinfels, seems to have hit 
a happy medium for disposing of the dead, which is at least 
free from the objections urged against burial, while it does 
no violence to the feelings which naturally shrink from de- 
stroying by fire the corpse of a beloved friend. It is pro- 
posed to place the body in a sarcophegus made of stone, and 
to pack around the corpee artificial stone or cement in a plas- 
tic state. ~The latter being allowed to harder, the remains 
become like a fossil embedded in the solid rock, and, if need 
be, the deceased finds his grave and his monument in one 
and the same mags. 


COCOA NUT TREPANNING. 


There is a well known trick performed by the clowns in 
pantomimes, to the mystification of the juvenile portion of 
the audience, which consists in shooting a hole in a man’s 
head, and then artistically plugging up the orifice with a 
carrot, thus completely curing the apparently aseassinated 
individual, While this is, of course, very ridiculous, it is 
not more so than a somewhat similar operation practiced by 
the inhabitants of Uvea,an island in the Loyalty group. 
These queer people have a notion that when a person gets a 
headache his skull is cracked, or that the bone is pressing 
down on the brain. Consequently they proceed to cure the 
trouble by cutting open the scalp, and scraping a hole in the 
cranium with a bit of glass, and then stopping the aperture 
with a piece of cocoanut shell rubbed smooth. Sometimes 
the surgeon scrapes too far and injures the pia mater, when 
the patient is killed; but ordinarily the boring proceeds to 
the dura mater, leaving a hole in the skull. It seems that 
few adults are without perforated heads, and that the cocoa- 





solution of pernitrate of iron, afterwards exposing them to 





develope their fine colors, step in their production more 
the work of Art than of Nature. 
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openings to the air, and through which currepts could be 
maintained by artificial means, Such a plan is still more to 
be recommended on hygienic grounds, since it has been 
shown, by Pettenkoffer, that infiltration of coal gas, through 
the soil, takes place even into houses not supplied with gas. 
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MOZBID MENTAL CONDITIONS. 


There is an old saying that ‘every man has a bee in his 
bonnet,” waich, being translated, means that we are each, on 
some one topic, slightly iusane. Somewhere in the marvelous 
organism of the brain there isa weak spot; some place in 
the connection between mind and body is at fault ; and in the 
exercise of certain faculties, as a consequence, our actions 
are less governed according to the dictates of a sound reason. 
We are not prepared to vouch for the accuracy of such a the- 
ory, or to eddace scientific proof in its support; but in the 
daily life of every one, instances apparently substantiating 
the notion may be constantly encountered. Take, for exam- 
ple, the search for perpetual motion, which in some reaches 
& manis, or, indeed, the effets made for solving any of the 
problems which Science demonstrates to be beyond peradven- 
ture insol=ble, This is not confined to the ignorant, though 
perhaps suc) 2 class are in excess; for there are men, scores 
of them now living, some we have ourselves encountered, 
who, while well versed in philosophy, and who will follow 
the mathematical demonstration that a circle cannot be 
squared or # perpetual motion constructed, point by point 
admitting the truth of every step, will yet, after all, 
nevertheless find it impossible to divest themselves of the 
idea that, by some hook or crook, the wished-for result may 
be obtained. Or, conversely, they may see results reached 
which their reason and knowledge must teach them are im- 
possible, either in ‘principle or from the means employed, 
without the addition of hidden or extraneous circumstances, 
and yet they will grasp at the apparent proof, and even hold 
it out to the world as genuine, simply because it goes to con- 
firm their secret and cherished ideas which their very reason 
prevents them openly avowing. Such cases, mere ignorance 
being eliminated from consideration, we may term the mil- 
dest form of the ‘“‘bee in the bonnet,” and starting from them, 
«s it appear», may be traced a whole series of mental defects, 
reaching perhaps up to actual monomania. 

We mention the above as a common and harmless instance 
of the triumph of will or desire over reason and judgment. 
As the beginuing of a special category of human actions, 
which, did we believe in the doctrine used by some, that spi- 

ritual beings unseen govern men’s every doing, we should 
say were directed by a demonof perversity. Passing through 
all intermediate grades, considered in their ascending order, 
in proportion to their hurtful effects upon society, the end 
seems to be found in morbid impulse, in that strange condi- 
tion which Professor Hammond, in his recent able lecture 
on the subject, defines as a state “in which the affected in- 





dividual is impelled consciously to commit an act which ¥ 
contrary to his natural reason and to his normal inclinations. 
We would not have confounded the feelings which impel an 
educated man to seek the perpetual motion, and those, which 
perhaps all of us have felt, when on the verge of some high 
eminence, to cast ourselves down; but while they differ in 
point of time, one extending over years and the other over 
seconds, there appears, in certain cases, in both a morbid 
element which, in its result of overcoming reason, lends to 
them a similarity sufficient to class them as extremes of a 
like mental action. 

At the present time, however, when the plea of insanity is 
so frequently interposed in courts of law to shield the cri- 


not be exercised in approaching or admitting the existence 
of @ mental state which tends to destroy the responsibility 
of a person for his own actions. How fine a distinction may 
be drawn, showing the existence or non-existence of morbid 
impulse, Professor Hammond indicates by pointing out that, 
in the case of a person committing murder while delirious, 
who acts in accordance With reason, though it may be per- 
verted at the time, and inthat of another who, supposing him- 
self to be imminent to a great danger, commits suicide to 
avoid it, neither acts from morbid impulse ; but if # delirium 
acts so over the mind as to convince a man that some one is 
going to murder him, and hence he lies in wait for and kills 
that individual, that is trae morbid impulse. The person 
suffering is perfectly aware of his wrongdoing, but cannot 
help performing the action. Dr. Hammond mentions re- 
peated cases of such impulses impelling men to murder, 
and instances especially that of Jesse Pomeroy, the child 
who recently killed bis playfellow in Boston. The boy, on 
being questioned, asked to be put where he could not do such 
things. 

In other cases people have been impelled to throw vitriol 
on handsome dresses, and we are aware of an instance of a 
lady, for some time known in society, who could not resist 
the temptation of stealing small articles from shop coun- 
ters. 

What to do with such people is a question which the com- 
munity soonet or later must solve, and Dr, Hammond’s 
answers, as the result of his experience, may be summarised 
as follows: A person aware of the influence of the disorder, 
and knowing that he cannot resiet it, is bound to put him- 
self under suitable physical restraint, so as to render it im- 
possible to yield. If he does not, then, when shown to have 


| committed acts thus impelled, it is the duty of society to 


prevent his being at liberty. Morbidly constituted person 
who commit crime because it is pleasant for them should,be 
dealt with according to law. The apparent absence of mo- 
tive is apparent only, © The fact that a murder has been com- 
mitted in order that the perpetrator might secure his own{ 
execution is not a palliating circumstance; the desire to be’ 
hanged is the evidence of a morbid mind, not of an insane 
one. A morbid impulse to crime experienced by a really 
insane person demands continued sequestration; but the 
plea “‘ I could not help it,” when standing alone in an other- 
wise sane individual, should be absolutely disregarded. 


CHEAP TRANSIT FOR OIL. 


We have heretofore described the extensive ramifications 
of the pipes, used in the oil regions, for conveying the 
oleaginous products of the neighboring wells to the railway 
stations. Many miles of such pipes are now in use. A new 
and extensive work of this kind, which is rapidly progress- 
ing, is the oil pipe of the Pittsburgh Pipe Company, now be- 
ing laid from the heart of the oil regions, at Millerstown, 
Butler county, Pa., to the Baltimore and Ohio Railroad, near 
Pittsburgh, Pa., a distance of about forty miles. The pipe 
has « diameter of three inches, and. will have a delivering 
capacity of four thousand barrels a day. Relay stations 
will be placed every five miles, The pipe company expect 
to charge thirty cents a barrel for pipage, the present charge 
by railway being fifty-five cents. This will, doubtless, prove 
to be a profitable investment. The first cost of pipes is not 
great, and, if properly laid down, the expenses of working 
cannot be heavy. 

The ordinary railways undoubtedly furnish the cheapest 
transportation for most products; but there are some sub- 
stances, as, for example, water, gas and oil, that to a certain 
extent may be said to possess the power of self- 
tion, whereby they can be moved cheaper than by railway or 
canal, 

The facility with which liquids may be made to flow in 
Pipes, between distant places, has often suggested the idea 
of using similar means for the transportation of grain and 
merchandize. Years ago it was proposed to convey grain 
from Chicago to New York in pipes, by air pressure, and the 
notion has been lately revived. The idea of transpo: 





merchandize packed in rolling balls, within tubes, the balls 
to be driven by air pressure, was patented a generation ago 
in England, and re-patented here recently, as a new discov- 
ery. Wonderful things in the way of speed and cheapness 
of transportation were predicted in favor of these schemes, 
te cote See of 

subject. After all, whethér the project relates’ to so| 
ideal a thing as music, or so practical a matter , pay 
ing of goods, the performances of mankind are inexorably 
confined to the limits of exact numbers. We think that any 
intelligent person who will take the trouble to figure out the 


cost of pipes and air machinery, and the incident to 
the working thereof, will soon become of the folly 
of expecting to compete with the railway over long 


distances in the transportation of general merchandize. The 





pneumatic system is s good motor for short lines in cities, 
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cally considered, on long lines through the open country. 

Oil, water, aud gas are exceptional commodities. These, 
when placed in pipes, will flow of themselves; and if the 
apparatus is properly arranged, of the right size, almost any 
extent of distance can be easily overcome. Thus, the city of 
New York is supplied with water which flows through an un. 
derground tube from Croton Lake, Westchester county, a 
distance of some forty miles, while the street piping, by which 
the water is locally distributed, has a total length of some 
two hundred miles. In view of the cheapness and facility 
with which liquids may be transported in pipes, it would 
seem as if this method might be employed with great advan- 
to convey oil, from its fountains in Western Pennsylva. 
nia to Philadelphia and New York. The present cost of 
transporting oil by rail from Venango and Butler counties 
to New York is $1.20 per barrel. The pipe system would, 
probably, effect a considerable reduction over this cost, and 
yield a handsome profit to the projectors. 

POWER REQUIRED TO DRIVE COTTON MACHINERY. 

The New England Cotton Manufacturers’ Association have 
recently performed a good act in publishing a little “Manual 
of Power,” prepared for them by the well known engineer, 
Mr. Samuel Webber, of Manchester, N. H. Mr. Webber pre- 
gents an extended tabular statement of the power absorbed 
in driving mill machinery in a large number of mills, as de. 
termined by the dynamometer. Some of the machinery was 
new when tested, some very old, some in good and some in 
very bad condition. Special tests were made to determine 
the effect of weather changes, of different kinds of oils and 
various methods of lubrication, of altering the method of 
banding, etc. The information given is derived from the 
experience of the author, extending over several years, and 
is of great value to engineers and manufacturers. We have 
only space for a general résumé of results. 

Cotton openers, delivering cotton loose on the floor, with 
single beaters revolving from 582 to 820 revolutions per 
minute, and single fans at 700 to 1,600 revolutions, required, 
including countershaft, from two to over six horse power: 
with two beaters and two fans, four and a half to six horse 
power, The cotton delivered ranged from 3,000 to 10,900 Ibs. 
per day. 

Cotton pickers, delivering cotton in the lap, at the rate 
of from 1,000 to 5,000 Ibs. per day, required from 3 to 13} 
horse power, averaging about 24 horse power per 1,000 Ibs. 

Cotton cards absorbed from 2 to 9 horse power, carding 
from 30 to 76 lbs. per day, averaging about one twentieth 
horse power per pound for finishers, a third more for break- 
fers, and one fifth for very fine work. 

way heads required from 1} to 24 horse power, a usual 

being about g horse power for 9 inch rolls at 10 yards 
per minute, and half a horse power for 1} inch rolls at 300 
revolutions per minute. 

Drawing frames indicated a resistance of from }to 14 horse 
power at speeds varying from 200 to 400 revolutions, 3 to 5 
rolls, 2 to 4 doublings. 

Roving frames ranged from 28 to 276 spindles per horse 
power, at speeds of from 475 to 1,350 revolutions. A fair 
performance would seem to give about 150 spindles per horse 
power, at 1,200 revolutions. 

Throstle spinning required a horse power for from 65 to 
165 spindles, the latter at 2,685 revolutions of the flier, the 
former at 5,000. Ring spinning absorbed very nearly simi- 
lar power. 

Mule spinning gave 200 to 280 spindles per horse pdwer, 
speeds of spindles ranging from 3,000 to 5,000 revolutions. 

Cotton looms required usually about one sixth or one 
eighth horse power, at 120 picks per minute. Looms making 
156 picks per minute, on Nos, 15, 16, and 20 warp and 
weft, ran 5°1 per horse power. Others, at nearly the same 
speed, on finer goods, ran 9 and 10 per horse power. 

Cotton spoolers, at 100 revolutions, required 0 2 to 0'3 of a 
horse power, twisters abeut three fourths of a horse power, 
and warpers 0°11 to 0°17; dressers 2 horse power, and 
slashers 14 horse power. 

A circular saw, 18 inches in diameter, sawing 8 inch hard 
plank, gave 1°27 horse power; and a saw, 9 inches in diame- 
ter, cutting 1 inch pine board, 1°6, their speeds being 1,300 
and 4,000 respectively. 

A small lathe, turning } inch iron, took 0°09 of a horse 
power, and a larger lathe, turning 1 inch iron, 0°21. An up- 
right drill, boring a } inch hole, absorbed 0°16. A crank 
planer, cutting with a two inch stroke, required 0°23, and a 
planer with a five feet table took, when making 4 feet length 
of cut, 025. Three polishing wheels, of 12 inches diameter 
and 14 inches face, absorbed 1°15. A grindstone, 6 feet in 
diameter and 12 inches face, grinding axes, took 3 horse 
power, while another, 64 feet diameter, grinding axes, in 





rting | wooden boxes, absorbed 11; and a stone, 8 feet 10 inches in 


diameter and 11 inches face, required 7°8. 

Wool cards absorbed 0-9 to 1:27 horse power, at 96 to 
180 revolutions; jacks, at 2,457 revolutions, 065 to 0°78; and 
looms, making 65 to 95 picks, took 0°4 to 0°6, 

Coefficients of friction on shafting ranged from 0:0336 to 
0°759, a good average result being about 0:05. 

Reviewing the whole series of results, we deduce the fol- 
lowing as fair approximate rules for estimating power : 

Cotton openers, one horse power per thousand pounds 
cotton delivered. 

Cotton pickers, three horse power t ds 
cotton delivered. pila poo. gay 

Cotton cards, one twentieth horse power per pound cot- 
ton delivered per day. 





Cotton cards, best practice, one fortieth horse pewer per 
revolution per minute. 
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Railway heads, breakers, one horse power per each ten 
yards per minute. 
" Railway heads, finishers, 0°001 horse power per revolu- 
tion per minute. 

Drawing frames, 0°002 horse power per revolution per 
minute. 

Spindles, 0-008 horse power per spindle per 1,000 revo- 
utions. 
The very great irregularity of the results given in the 
pamphlet indicates how vast are the losses experienced in 
every mill where machinery, badly made, out of repair, or 
padly lubricated, is allowed to run. We have litle doubt 
that there are many mills in the United States where a 
knowledge of these facts may lead to a reduction of running 
expenses within their walls, which will go far toward com- 
pensating the proprietors for their losses incurred in these 
dull times outside their mills. 





A SWITCH ACCIDENT. 

A very unfortunate switch accident recently took place on 
the Shore Line Railway,near New Haven, Conn. The switch- 
man shifted the switch just before the last truck of the last 
car of the train had passed. This threw the truck from the 
rail, and the truck bumped along over the sleepers for a 
short distance to a trestle work bridge, when the rear car 
fell off the trestle, drawing with it the next car ahead, then 
the next, and the next, and then the baggage car. The 
coupling then broke, leaving the tender and the locomotive 
on the track. The superintendent of the road, Mr. William 
Wilcox, was in the baggage car and jumped out, but only to 
be crushed and killed by tbat car. His was the only life lost, 
though many passengers were more or less injured. The 
train was moving quite slowly, or the loss of life might have 
been serious, as the trestle was some fifteen feet high. The 
coroner’s jury found that the switch was in perfect order, 
both before and after the accident; and there appears to be 
no other way to account for the catastrophe than as stated, 
though the switchman avers that he did not move the switch 
too soon, as alleged. The switch was of the caboose style, 
the switchman being obliged to enter a round house and 
close the door, in order to shift the switch, the switch being 
connected with the door. The object of this arrangement is 
to compel the switchman to remain at his post so long as the 
main track is open. A window is so placed in the house that 
the range of view of the switchman is confined almost en- 
tirely to the switch points,thus compelling him,as it were, to 
pay attention to his duty, that is, observe the switch. 

This device has been in use for several years on the Con- 
necticut railways, and has hitherto been an effective and val- 
uable auxiliary in the prevention of switch accidents. It is, 
perhaps, as good a contrivance of the kind as can be provided. 
Bat et an easy plan of shifting 
cars from one track to , WIthOUt suvjecting passen.| 
gers to the risk of injury if a switchman is sleepy or careless. 
One plan of this kind was mentioned last week in the Scr. 
ENTIFIC AMERICAN, whereby switches are done away with 
altogether. 

It is pleasing to be able to state that the Shore Line Railway 
is a comparatively well appointed institution, in respect to 
the ordinary means of safety. The rails are of steel. To 
prevent a repetition of the telescoping horror which occurred 
on this road a few years ago, the cars have been provided with 
the Miller platform and its strong couplings. Had the cars at 
the time of this last accident been coupled with the old style 
of couplings, it is probable that the coupling of the first car 
that left the track would have snapped, and the other cars 
would not have been throwndown. The strong safety coup- 
lings appear to have been productive of évilin this case. 
But experience shows that, in the ordinary run of accidents, 
in nine cases out of ten, this device may be relied upon to 
prevent injary. 

Superintendent Wilcox was one of the most careful, ex- 
perienced, and able railway officials in this country, highly 
esteemed in every walk of life. His loss is deeply 
deplored. 





THE MANUFACTURE OF GEM STONES. 


What boxwood is to the wood engraver—the means with 
out which his finest art would be impossible—that chalce- 
dony is to the of gems. Hard without brittleness, 
susceptible of a fine and endurable polish, tinted by Nature 
with beautiful and st times strongly contrasted hues, or 
capable of taking on such.colors at the hand of man, it has 
been from the earliest period of art not only the favorite me- 
Jium but the only possible medium of the gem engraver’s 
most striking effects. 

In its simplest state, chalcedony isan unattractive white 
stone, nearly transparent, and chiefly useful for making 
spear heads and arrow tips, or their more modern representa- 
tives, gun flints. Sometimes it has striped or banded ap 
pearance, due to alternations of more or less translucent 
layers, ranging in color from whey white to the white of 
skim milk, still not very serviceable for gems or jewelry. 
When stained by metallic oxides, however, chiefly those of 
iron, it rises to the dignity of gem stone, as sard, cornelian, 
chrysoprase, etc., when uniformly tinted brown, yellow, red, 
or green: as agate, onyx, sardonyx, etc., when the colors 
lie in bands or strata,or are separated by layers of white. The 
natural formation of these flowers of the mineral world is 
recorded in their substance. Though commonly found in 
lavas and other igneous rocks, or in the débris remaining 
from their disintegration, gem stones are substantially ap 
aqueous product, and require the agency of fire simply to 
develope their fine colors, a step in their production more 
the work of Art than of Nature, 
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At high temperatures,especially under pressure, silica, the 
basis of all these stones, is dissolved to a limited extent by 
water, and thrown down in a more or less crystaline form 
when the temperature falls or the pressure is lowered. [l- 
lustrations of this process may be seen on a grand scale in 
the hot springs of the Yellowstone country and elsewhere in 
the Great West, where immense masses of siliceous sand and 
tock, sometimes chalcedonic, have been brought up from the 
heated depths by the flowing or spouting water,and deposited 
around the orifices of the springs. When water similarly 
impregnated with silica finds passage through rocks contain- 
ing cavities, bubble holes, and the like, a portion of the min 
eral is deposited in the cavities, gradually filling them from 
circumference to center, the variable rate of deposit showing 
in concentric rings or bands of more or less opacity. 
Frequently the supply of silica-bearing water appears to 
have been prematurely cut off, leaving a crystal-lined druse 
or geode; and occasionally the cavity remains filled with 
water hermetically enclosed, forced in possibly under pres- 
sure and unable to escape when, by some geologic change, 
the pressure has been removed. In cage the siliceous water 
is also charged with iron, nickel or other metal, the stone 
may be more or less impregnated with the foreign material 
according to the degree of its crystalization, the more amor- 
phous layers naturally taking the most and consequently de- 
veloping the deepest color when subjected by Nature or Art 
to the action of heat, sunlight, or other agent of chemical 
change. Or after the deposition of ths stone, the enclosing 
rock may be washed by chalybeate or other mineral waters 
supplying the coloring matter necessary to convert the un- 
attractive gray chalcedony into the highly prized sard, cor- 
relian, onyx, or other gem stone. It is in these latter pro- 
cesses that Art steps in to complete or improve upon the 
work of Nature, either by developing the latent color of na- 
turally impregnated stones or, going further back, by sup- 
plying the coloring material also. Probably the majority of 
gem stones, thus owe part if not all their beauty of color to 
Art, as well as their beauty of engraving and finish. 

The simplest process is the development or hightening of 
dull or latent color by the action of heat. The celebrated 
cornelians of India, for example, are largely produced from 
dull brown stones,by a native process of roasting in a matrix 
of camel’s or cow’s dung, which prevents the stones from 
being too highly or too rapidly heated. A temperature suffi- 
cient to char wood is enougb,the effect being like that observed 
in the burning of bricks: the brown oxide of iron is changed 
to red oxide, and the color of the stone is correspondingly 
improved. At Oberstein, the great manufacturing place of 
gem stones in Germany, carefully regulated ovens are em- 
ployed for the same purpose. Similarly treated lumps of 
unimpregnated chalcedony are converted into white cor- 
tielian, the texture of the translucent stone being sufficiently 

by the heat to make ito 
ftods of ony, to which we owe art of the cameo en- 
graver, are almost always artificially produced in this way, 
the heat which improves the color of the darker layers, serv- 
ing to develope the white ones at the same time. 

Bat Art,as we have said, goes a step farther back, and in. 
troduces as well as developes the colors of these stones, 
sometimes producing effects which Nature is unable to rival. 
In all cases the staining process involves, first, the intro- 
duction of a substance capable of producing color on precipi- 
tation, by heat or chemical action, second, the precipitation 
of the color. As the stone is too finely grained to absorb any 
colored solution, the coloring liquid must itself be colorless. 
To convert gray chalcedony into cornelian,the stone is soaked 
in a solution of perniira-e of iron, roughly made by dissolv. 
ing old nails in dilute nitric acid; then the colorless perni- 
trate is changed into red peroxide of iron by roasting, the 
resulting color being faint or dark according to the amount 
of the solution absorbed. The more translucent the stone, 
the longer the period of steeping required; and when layers 
of unequal translucency exist, unequally colored bands re- 
sult, giving sardonyx or cornelian onyx instead of simple 
sard or carnelian. Black onyx, that is, black stones crossed 
by bands of pure white, are always artificial. The coloring 
matter is carbon introduced in a colorless solution and 
blackened by fire or sulphuric acid. By the oriental and 
most ancient method, the stones are first boiled in honey or 
oil, sometimes for weeks, then heated to a temperature 
which chars the vegetable matter in the .pores of the stone, 
producing black or brown according to the amount absorbed. 
This method produces the finest and most permanent black ; 
but as the heating is liable to check or crack the stones and 
so destroy them, the western practice is todarken the car- 
bon by the action of sulphuric acid. Inasmuch as the ori 
ental black resists the action of nitric acid, while that pro- 
duced by sulphuric acid is readily ‘‘ drawn” thereby—that 
is, reduced to the iron mold tint of natural sardonyx—it bas 
heretofore been regarded as a natural color. Billing has 
discovered, however, that it is merely a questionof time in 
soaking, a sufficiently protracted bath in nitric acid drawing 
the oriental as well as the western black color. He has 
found also that apy stone made pale by nitric acid, if pro- 
perly heated, will recover its color by the charring of the 
carbon remaining in its pores, and that the color so pro 
duced will resist nitric acid as well as the best oriental black, 
which in fact it is. 

The yellowish brown, orange, and lemon tints of sards 
are artificially producible by methods the same in principle 
as those alresdy described, the last being developed by the 
action of hydrochloric acid on nearly transparent stones 
slightly impregnated by Nature with oxide of iron, the other 
two by the protracted soaking of the stone in the neutral 
solution of pernitrate of iron, afterwards exposing them to 





the action of sunlight, 


The snow-white| 


The pale green of chrysoprase is imparted to translucent 
chalcedony by a bath in the saturated solution of nitrate of 
nickel, the best effect being produced with the unpurified 
metal, which always contains a trace of cobalt.’ The stone 
must remain a long time in the bath—three or four weeks or 
more—as it is nearly crystaline and the process is com- 
paratively slow. 

A blue color is more easily produced, but it is not perma- 
nent, The dye is Prussian blue, precipitated in the pores 
of the stone by the action of ferrocyanide of potassium on 
the peroxide of iron, introduced as for the production of red. 
A better effect is secured by soaking the stone in the ferro- 
cyanide solution first, then treating it toa bath in the per- 
oxide solution. 


, 
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SCIENTIFIC AND PRACTICAL INFORMATION, 





BLEACHING IVORY AND BONES. 


The curators of the Anatomical Museum of the Jardin dea 
Plantes in Paris have found that spirits of turpentine is very 
efficacious in removing the disagreeable odor and fatty ema- 
nations of bones or ivory, while it leaves them beautifully 
bleached. The articles should be exposed in the fluid for 
three or four days in the sun, ora little longer if in the shade. 
They should rest upon strips of zinc, so as to be a fraction of 
an inch above the bottom of the glass vessel employed. The 
turpentine acts as an oxidizing agent, and the product of the 
combustion is an acid liquor which sinks to the bottom, and 
strongly attacks the bones if they be allowed to touch it. 
The action of the turpentine is not confined to bones and 
ivory, but extends to wood of various varieties, especially 
beech, maple, elm, and cork. 


SOFTENING VIOLIN NOTES, 


M. Laborde states, in Ices Mondes, that the disagreeable 
rasping tone peculiar to some violins may be avoided by 
placing a small strip of wax on the upper portion of the 
bridge. The notes are immediately rendered sweet and soft, 
and can be suited to the ear by regulating the size of the 
piece of wax. 


RABIES IN ANTS. 


Corrosive sublimate, it is said, has the most remarkable 
effect upon ants, especially the variety of insect which we 
lately described as living upon fungi found on leaves of 
trees. The powder, strewed in dry weather across their path, 
seems to drive every ant which touches it crazy. The insect 
runs wildly about and fiercely attacks its fellows. The news 
soon travels to the rest, and the fighting members of the 
community, huge fellows some three quarters of an inch in 
length, make their appearance with a determined air, as if 
the obstacle would be speedily overcome by their e As 
soon, however, as they have touched the sublimate, says the 


narrator in the Naturalist in Nicaragua, all the stateliness 


leaves them ; they rush about; their legs are seized hold of 
by some of the smaller ants already affected by the -polson, 
and they themselves begin to bite, and in a sbort time be- 
come the centers of balls of rabid ants. As these insects are 
one of the scourges of tropical America, destroying vegeta- 
tion in immense quantities, it is probable that this extraurdi- 
nary remedy may be of considerable service to agricultu- 
rists. 


A REMARKABLE HAILSTORM. 


A hailstorm of extraordinary nature recently took placein 
the northern portion of New Jersey. The hailstones, it is 
stated, in some instances, measured as much as five inches in 
circumference, and resembled common rock candy, being of 
oval form bristling with cubical crystals. The ice was very 
hard and difficult to break, but when broken presented the 
appearance of the section of an onion, in its concentric rings. 
The damage done to buildings and crops was excessive, win- 
dows being smashed by scores, roofs torn, and fruit trees 
completely denuded. 


FOSSILS OF THE DEPARTED, 


A German inventor, Dr. Von Steinfels, seems to have hit 
a happy medium for disposing of the dead, which is at least 
free from the objections urged against burial, while it does 
no violence to the feelings which naturally shrink from de- 
stroying by fire the corpee of a beloved friend. It ie pro- 
posed to place the body in a sarcophegus made of stone, and 
to pack around the corpee artificial stone or cement in a plas- 
tic state. - The latter being allowed to harder, the remains 
become like a fossil embedded in the solid rock, and, if need 
be, the deceased finds his grave and his monument in one 
and the same mass. 


COCOA NUT TREPANNING. 


There is a well known trick performed by the clowns in 
pantomimes, to the mystification of the juvenile portion of 
the audience, which consists in shooting a hole in a man’s 
head, and then artistically plugging up the orifice with a 
carrot, thus completely curing the apparently assassinated 
individual, While this is, of course, very ridiculous, it is 
not more so than a somewhat similar operation practiced by 
the inhabitants of Uvea,an island in the Loyalty group. 
These queer people have a notion that when a person gets a 
headache his skull is cracked, or that the bone is pressing 
down on the brain. Consequently they proceed to cure the 
trouble by cutting open the scalp, and scraping a hole in the 
cranium with a bit of glass, and then stopping the aperture 
with a piece of cocoanut sheli rubbed smooth. Som<times 
the surgeon scrapes too far and injures the pia mater, when 
the patient is killed ; but ordinarily the boring proceeds to 
the dura mater, leaving a hole in the skull. It seems that 
few adults are without perforated heads, and that the cocoa- 





nut patch is common, 
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Our Iron Rail Products. 

In 1878 the Usited States produced 850,000 tuns of rails 
end im ported 207,986 tuns,making an aggregate consumption 
of 1,057,986 tuns. Comparing these figures with those of 
1872, there is shown a diminution of production of 91,992 
tans, and of importation of 872,864 tuns. From this it ap- 
pears tha’ the effect of the stoppage of railroad construction, 
due to the panic, must have resulted far more disastrously to 
fureign producers of rails than to thoseat home. The figures 
of imyortation for 1873 are less than those of any single 
year siace 1867, while the aggregates of 1872 are larger than 


at any period during the past twenty years. Our production | preserved them as his best friends. 


during the last mentioned space of time steadily increased, 
rising gradually from 108,016 tuns in 1854 to 941,992 tune in 
1872, while on the other hand importations have widely fiuc- 
tuated, ranning as low as 10,185 tuns in 1862. 

The coal product for years past shows an enormous de- 
velopment, every year, with one exception (1867), indicating 
an increase. For 1873 about the usual rate of augmenta- 
tion was maintained, 45,413,000 tuns being produced, against 
42,749,000 tuns in 1872 and 22,500,000 in 1864. 


The Chemical Centennial. 


We have already alluded to the proposition of Dr. H, Car. 
rington Bolton, of Columbia College, of a reunion of chemists 
to celebrate the hurdredth anniversary of the birth of modern 
chemistry, that event being fixed as in the year 1774, owing 
to the discoveries, at that time, of oxygen by Priestley, chlo- 
rine by Scheele, and other important investigations by La. 
voisier having simultaneously taken place. The day set 
apart for the meeting, we understand from a circular lately 
received, is August ist next, and the place, Northumberland, 
Pa., where Priestley’s remains sre buried. 

_ The programme of the celebration will include an address 
by Professor Joseph Henry; a sketch of the life and labors 
of Joseph Priestley, by Professor Henry H. Croft, of Can- 
ada; a review of the century’s progress in theoretica] 
chemistry, by Professor T. Sterry Hunt; a review of the cen. 
tury’s progress in industrial chemistry, by Professor J. Law. 
rence Smitb, and an essay on American contributions to che- 
mistry, by Professor Benjamin Silliman. The books, manu- 
scripts, etc., of Dr. Priestley will be exhibited, together with 
other objects of historical interest, 








‘GANG SAW IMPROVEMENTS. 


We extract from the Moniteur Industriel Belge the annexed 
engraving of a new gang saw, manuiactared by M. Arbrey, 
of Paris. The machine, which appears to be of very sim 
ple, and doubtless effective, construction, is comaposed of two 
heavy standards of cast iron, joined above by a crosspiece 
and bolted below to a heavy bed of stone. Between the 
standards vertically travela a frame which carries the saw 
blades, and to which a reciprocating motion is imparted by 
means of two connecting rods attached to pulleys fast upon 
an arbor passing through the lower parts of the supports. 
The pulley at one end receives motion by a belt from the en 
gine, and the other carries eccentrically a second connecting 
rod, which communicates with a ratchet wheel, by means of 
which the log is carried against the saws. 

The log is dogged to the carriage by the simple contrivance 
shown on the left of the engraving, the arrangement of 
which is such that the blades are allowed to traverse the en- 
tire length of the work without necessitating the readjust- 
ment of the letter. The carriage is provided with traction 


Scientific American, 


found that they will starve to death in presence of abundant 
vegetable food, refusing to touch it, but that they will greedi- 
ly devour cutworms, earthworms, mice, and even small birds, 
when nearly starving in anenclosed jar. Of the birds they 
only devour the inside; but they devoared, indiscriminately, 
their own weight each day of snails, insects, larve, chrysalides, 
caterpillars, adders, slow worms, and lizards... M.: Carl Vogt 
relates an instance of a land proprietor in France who de- 
etroyed every mole upon his rroperty. Thenext season his 
fields were ravaged with cutworms, and his crops totally de- 
stroyed. Hethen purchased moles of his neighbors and 





A SAFETY FURNACE. 
We extract from the London Zuilding News an illustration 
of a furnace for the use of plumbers in repairing roofs, an 
operation attended with considerable danger to the building 
itself, and (from the distribution of sparks by the wind) to 


Figl. _ 
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others in the neighborhood. It is the invention of Messrs 
Shand and Mason, engineers, of London; and its use would 
probably have saved the roof of Canterbury cathedral from 
the destruction recently caused by fire. 

In Fig. 1 is seen the furnace when closed, the only outlet 
from which is the elot in the cover, through which the smoke 
passes. The basket containing the fire is placed some dis- 
tance below and at one side of this opening, so that immu- 
nity from the escape of sparks is secured. The tripod, on 
which is the fire basket, stands in nine inches of water; and 
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a side opening, at the hight of the fire, allows of the intro. 
duction and removal of ladles and solder'ng irons, The 
cowl of the furnace can easily be removed when required. 





The New York Post Office. 

The new Post Office in this city is rapidly approaching 
completion, and the department will move therein during 
the latter part of the present year. About 100 workmen are 
now employed, principally upon the basement, first and sec- 
ond fioors. In this part of the building, every improvement 
which invention can suggest willbe utilized. Arrangements 
are in progress for pneumatic tubes from all the daily 
newspaper offices to the paper mailing room, by the use of 
which hardly an instant will be wasted in the diepatching of 
daily journals. The basement portion of the building has 
been arranged with special reference to the admission of 
railway postal cars from the tracksof the Broadway Under. 
ground Railway ; and when that road is built, the mail cars 
will run directly down from Forty-second street into the Post 
Office building. The Underground Railway is to pass direct. 
ly along the Broadway front of the edifice. One of these 
days, when the Hudson river is tunneled or bridged, the pos- 
tal cars of all the railways that cénter in this vicinity, such 
as the New Jersey Central, the Pennsylvania Railway, the 
Erie,the Delaware and Lackawanoa, will all be brought down 
on the Broadway Underground Railway, directly into the 
basement of the Post Office. This will greatly facilitate the 
receipt and dispatch of the mails. The new Post Office is a 
magnificent building, imposing in appearance, and well cal- 
culated, by its location and construction, to be the great pos- 
tal center of the country. The estimated cost of the build- 
ing is over five millions of dollars. 
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Results of Improved Weapons. 
Im provements in missile weapons have,partly by keeping the 
combatants wider apart, tended materially to reduce the cost 
of victories in their most costly element—human life and 
suffering. The French War Office bas worked out the statis. 
ties of this question and the following are some of the results: 
At the battle of Friedland, the French Jost fourteen per cent 
and the Russians thirty per cent of their troops ; and at Wag- 
ram, the French lost thirteen per cent and the Austrians four- 
teen percent. At Moscow, the French lost thirty per cent 
and the Russians forty-four per cent. Again, at Water- 
loo, the French lost thirty-six per cent and the Allies thirty 
per cent of their forces engaged. Forty years later, when the 
new weapons were employed, the loss of the French at Magen- 
ta was seven per cent, that of the Austrians the same. At Sol- 
ferino, the French and Sardinians suffered a loss of ten per 
cent, and the Austrians of only eight per cent. 





THE British Pharmaceutical Conference, for the encourage- 
ment of pharmaceutical research and the promotion of 
friendly intercourse amopg pharmacists, will hold its an- 
nual meeting, 5th, 6th, 7th, 8th August, 1874, in ‘London. 
There will be an exhibition of objects relating to pharmacy. 
Communications respecting the exbibition should be ad- 
dressed to Mr. Holmes, Curator of the Museums, Professor 
Attfield, General Secretary, or Mr. M. Carteighe, Local Secre- 
tary, at the offices of the Pharmacentical Society, 17 Blooms- 
bury Square, London, W.C, 
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LARGE forests of the india rubber tree have been recently 
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hooks which, when the former isin any position, en- 
Sage with an endless chain. This chain is actuated 
by a cog wheel, not shown, connecting with the ratchet 
wheel, and completes the mechanism for driving the 
carriage. 

Any number of saws may te attached to the frame 
by the usual means, ard so that trunks of the largest 
dimmeter may be divided into as many boards as de- 
sirad, all of which, by suitable adjastment of the 
spaces between the blades, may be of uniform thick- 
news. 





Moles, 


M. Flourevs spd other naturalists have experi’ 
mented with moles to ascertain their habits, It has been’ 
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discovered in Columbia, near the river Chucumagne. 
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In order to recoastruct the Bois de Boulogne, the great 
pleasure ground of Paris, which, during the late war, suf- 
ferei almost total damolition atthe hands of the contending 
forces, it has been necessary to transplant a large number of 
trees to replace those cutdown. This work being found 
very costly, as well as difficult to perform with existing 
means, & less expensive method has been devised for its ac- 
complishment, which consists in the use of wagons especial- 
ly built for transporting the trees bodily from place to place. 

Oar illustrations show two forms of the apparatus, Figs. 
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A Queer Looking Prescription. 

For all that might be recognized, after careful examina- 
tion, the scrawl which we give in facsimile herewith might 
indicate either the vagaries of planchette or the tracks of a 
spider whose legs had been dipped in ink. I: happens, how- 
ever, to be neither, but, on the contrary, a physicien’s pre- 
scription, printed in the London Chemist and Druggist—a 
formula for a medicine wh'ch, if wrongly compounded, 
might produce death directly, or be indirectly injurious by 
failing to better the sufferer. We publish it as a specimen 
of the difficulties and doubts which dispensers of drugs are 








1 and 2 giving different views of the small one horse vehi- 
cle, and Fig. 3 of the largest machine, re- 
quiring the power of several horses. The 
former is constructed of wood and the 
la'ter of iron. Toe mode of operation con- 
sists in firet digging an annular trench 
around the tree, so as to leave sufficient 
earth about the roots of the latter. As the 
excavation progresses downward, the ex- 
terior of the clod is enveloped in branches 
or with barrel staves encircled by iron hoops 
held by binding screws. The tree is sus- 
tained by gays from falling. When a suf- 
ficient depth is reached, the earth unier 
the tree is cut away and planks shoved be- 
neath. 

Timbers are next laid on the surface to 
serve as ways for the vehicle, which is run 
thereon. The rear crosspiece of its frame 
is detachable, so that the machine can be 
placed directly over the hole and surround- 
ing the trunk. Chains are then carried 
down from thetwo windlagses and led un- 
der the planks beneath the roots. The 
windlasses being turned, the tree, roots, 
and clod are lifted bodily up between the 
wheels, and there remain suspended while 
the wagon is dragged off to the point at 
which the tree is to be placed. There, a 
hole being dug, and its interior well wa- 
tered, the tree is lowered in and the earth 
packed around, thus completing the 
operation. The smaller vehicle is used 
for moderate sized trees; but with the 
larger one and its more powerful ma- 
chinery, trees of considerable magni- 
tude, it is stated, may be readily trans- 
ported. 

It may be added that vebicles for 
transplanting large trees have long been 
in uee in thiscountry. In the Central 
Park, in this city, and Prospect Park, 
Brooklyn, many large trees have thus 
been transplaated with much success. 





Sad Fate of a Nevada Inventor. 
The coolest and most refreshing item 
we have read since the commencement 
of the heated term lately appeared in 
the Virginia City (Nevada) Znterprise. 
The story runs thus: A gentleman who 
has just arrived from the borax fields 
of the desert regions surrounding the 
town of Columbus, in the eastern part 
of this State, gives us the following ac- 
count of the sad fate of Mr. Jonathan 
Newhouse, a man of considerable in- 
ventive genius. Mr. Newhouse had 
constructed what he called a ‘‘sclar ar- 
mor,” an apparawus intended to protect 
the wearer from the fierce heat of the sun in crossing deserts 
and burning alkali, plains. The armor consisted of a long 
close-fitting jacket made of common sponge, and a cap or 
hood of the same material, both jacket and hood being about 
an inch in thickness. . Before starting acroas a desert this ar- 
mor was to besaturated with water. Under the right arm 
was suspended.an indid rubber sack, filled with water, and 
having a small gutta percha tube leading to the top of the 
hood. In order to keep the armor moist, all that was ne- 
cessary to be done by the traveler, as he progressed over the 
burning sands, was to'press the sack occasionally, when a 
small quantity of water would be forced up and thoroughly 
saturate the hood and the jacket below it. Thus, by the 
evaporation of the moisture in the armor, it was calculated 
might be produced almost any degree of cold. Mr. New- 
house went down to Death Valley, determined to try the ex- 
periment of crossing that terrible place in his armor. He 
started out into the valley one morning from the camp near- 
est its borders, telling the men at the camp, as they laced his 
armor on bis back, that he would return in two days. The 
next day an Indian, who could speak but a few words of 
English, came to the camp in a great state of excitement. 
He made the men understand that he wanted them to follow 
him. At the distance of about twenty miles out into the 
desert, the Indian pointed to a human figure seated against a 
rock. Approaching they found it to be Newhouse, still in 
his armor. He was dead and frozen stiff. His beard was 
covered with frost, and, though the noonday sun 
down its fiercest rays, an icicle over a foot in length bung 
from his nose. There he had perished miserably, because 
his armor had worked but too well, and because it was 
laced up behind where he could not reach the fastenings. 





ne: Fe pelace cars on all lines in Upper 
taly. 
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too often called upon to decide. It is not an uncommon 
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thing for physicians, Jacking knowledge of chemistry, to order 
compounds the ingredients of which exercise their mutual 
affinities in some unlooked for manner, tending perhaps to 
neutralize the remedial effect sought in the mixvure; but 
where ignorance may be palliated, carelessness may not be, 
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and for adoctor to emulate the caligraphy of Rufus Choate 
or Horace Gireeley is a fault which cannot be condoned. 
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there is the least ambiguity in the terms, should return them ; 
promptly tothe patient with reasons. 





The Sanitary Condition of Water, 

There is no more prolific source of disease than bad water ; 
bat to distinguish whetber the fiaid is unfit for consumption 
or not is somewhat difficult. Water from a certain river, 
spring, or well may be repulsive to the senses, and yet barm- 
less to the stomach, in. comparison with other water which 
bas a much more attractive appearance. Perhaps the best 
mode of determining the question is to examine the condition 
of the organisms dwelling in ths proposed source to be util- 
lized. If, for example, an industrial estab. 
lishment or a collection of dwellings empties 
refuse into the stream, and as a result fish 
disappear or are found dead upon the sur- 
face, it is certain that the water is strongly 
and injariously affected. The gradual in- 
fection may be noved by the fish first rising 
to the top, apparently ill at ease, and sub- 
sequently dying. 

In vitiated water also mollusks perish, 
and their bodies decompose rapidly. in the 
air they merely seem to dry up and retain 
life, though torpid for some time, becoming 
revivified by return to water. Cresses can- 
not live in corrupt water, and their exist- 
ence is a sign of purity in the fiuid. White 
alge deprived of their green color indicate 
absolute corruption. 

M. Gérardin, in referring to this subject, 
in a recent note to the French Academy, 
states that the best method of messuring 
the degree of purity or of infection in water 
is by determioing the amount of oxygen in 
agiven quantity, Water containing a lerge 
per centage of the ges is pure and good ; but 
when little of the latter is present, the water 
is decidedly deleterious to health. 
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A New Alkaloid from “Morphine, 
G. Nadler has obtained an alkaloid by 
the action of ammcniacal solution of 
oxide of copper on morphine, the chlo- 
rine compound of which is dazzlingly 
white, sparingly soluble in cold but 
easily soluble in hot water, and insol- 
uble in alcohol and ether. The aque- 
ous solution gives with ammonia a 
dense, white, amorphous precipitate, 
which does not alter in the alr while 
moist, but dries up, like aluminum 
hydrate. Ferric chloride produces in 
the squeous solution an amethyst red 
color, which rapidly darkens, Strong 
sulphuric acid dissolves the alkaloid 
on warming, forming a dark green 
solution, which does not alter when 
heated sufficiently to volatilize the 
acid. Blue ammoniacal copper eolu- 
tion assumes a splendid green color. 
Potasb, likeammonia, produces in the 
aqueous solution a curdy precipitate, 
which however, dissolves in excess in 
the cold. In this respect the alkaloid 
resembles morphine. The potash so- 
lution, when heated to boiling, depo. 
sits the alkaloid in silvery scales. 
The akaloid rapidly reduces silver 
nitrate, and gives with platinic chloride 
a pale yellow platinum salt. Dilute sul- 
phuric acid throws down from the solution in hydrochloric 
acid a white amorphous sulphate. The new alkaloid is dis- 
tipguished from morphine by being precipita'ed in the amor- 
phous state by ammonia, by its behavior ~ith ferric chloride, 
ammoniacal copper solution, potasb, and strong sulpburic 
acid, and by the sparing solubility of its sulphate; and from 
apomorphine by the fact that in the moist state it does not 
become colored on exposure to the air, but remains perfectly 
unaltered.—Journal of the Chemical Society. 
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THE manufacture of cast iron nailsand shoe pins is peculiar 
to the South Staffordshire (Eng.) district, although, curiously 
enough, the demand for one description, known as lath nails, 
is almost entirely for Scotland., The smallest nail made is } 
inch in length, and of these a good workman will mold up- 
wards of 750,000 ina day. The largest measure 2} inches 
long, and of these a good day’s work is about 52,000. The 
yearly production of cast nails is about 1,000 tuns. 
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A new air machine bas lately been put in operation in the 
House of Commons, London. By means of this apparatus a 
constant supply of air, cooled to apy required degree even in 
the warmest weather, can be supplied at the rate of from 
60,000 to 90,000 gallons per minute. The House contains 
about 900,000 gallons of air, so that, when the apparatus is 
working at its maximum, it is possible to renew the air with- 
out sensible draft every six minutes, 


M. Tommast, inventor of the bydro-electric cable, a device 








by means of which signals are transmitted through fine tubes 
filled with water, has lately succeeded in sending ten signals 
per second over a distance of two miles and half. A full 
description, with illustrations of the invention, is contained 


Druggists receiving illegible prescriptions, or those in which | in Science Record for 1872. 
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Aerial Navigation. 
To the Hditor of the Scientific American: 

The accompanying engraving shows a boat which, it is 
asserted, can be propelled and guided through the air by 
means of surplus buoyancy (in rising) and weight (in fall- 
ing) without any machinery, except the two rudders and the 
weight exhibited. 

A is a boat of fixed form, inside of which is placed a 
gas bag. B Bare stationary resisters or wings, projecting on 
each side, on a plane with the bottom of the boat. D is an 
ordinary rudder attached to the stern of the boat, to guide it 
in « horizontal direction ; C is a horizontal rudder, connected 
by a rod with E, which is a weight; these, pushed fore or 
aft, will elevate or depress the bow of the boat. 

The two rudders, the weight, as also 
the valve for the escape gas, and 





To the Editor of the Scientific American : 

The Colorado bug has appeared in Maryland, doing serious 
damage to the potato crop. I have tried every remedy sug- 
gested in print or by my own observation with the following 
results: Guinea fowl, recommended in a late issue of your 
paper, are ineffectual. The birds will eat a few,but soon be- 
come surfeited. Hellebore, sulpbur, soot, ashes, whale oil 
soapsuds, carbolic acid,and many other methods give no 
positive relief. 

I succeeded in saving my crop by shaking the larve from 
the vines and then dusting with Paris green. The simplest 
way to work is to cut a round log with the bark on, about 4 
feet long, and 12 to 18 inches diameter. Sharpen one end 
and drive in a staple, to which harness a mule. Two boys 
with stout leafless bushes pass down the rows, striking the 
vines briskly and knocking the bugs into the space between 


savd bags, if any, are all to be con- a = _— 


trolled by a man in the pilot house at 
the bow ;and when ready for starting, 
the center of gravity is through the 
cabin. 

Suppose we have a surplus buoy 
ancy of 500 lbs.: this, I claim, will 
lift the boat with the same force as if 
it were so many pounds falling, and 
the air will press downwards, so the 
boat will take the course of least re- 
sistance—a diagonal—the resultant of 
the two forces. Besides, after ascend- 
ing upward and forward some dis- 
tance, a force will be developed which, 
on depressing the bow of the boat, 
will drive it some distance downward, 
or further on « horizontal. Thesame 
action as described in rising will take 
place in falling, after 1,000 Ibs. of 
buoyant force is thrown off, leaving 
the weight 500 lbs. 

D. L. RHONE, 

Wilkesbarre, Pa. 





The Mississippi River. 
To the Editor of the Scientific American: 

The letter of Mr. Sidney Cook, of Presque Isle, Mich., in 
your issue of June 27, proposing to deepen the channel at 
the mouth of the Mississippi by means of currents of water 
forcibly discharged on the bottom, calls to mind my letter to 
you under date of July 30, 1868, describing a dredging pro- 
teas invented by me, in which I said: “I propose a power- 
ful pump on a vessel (steamboat, ship, or scow). The pump 
to be propelled by steam or other power, and conduct the 
water through pipes to near the bottom, there to be ejected 
downward, vertically, or at such angle as may be found ad- 
vantagecus. The force of the water, shot through a pipe, 
will rouse up all the mud or earth at the bottom of the river, 
and the natural current will carry it away.” And again in 
my letter of August 6, 1868: ‘‘to. be used on steamboats or 
other vessels to remove bars when aground.” This plan of 
operating was secured by letters patent (No. 95,218) to me, 
in 1868, you being the agents and attorneys. 

In 1869 I had a tin model made of a section of a vessel to 
operate at the mouth of the Mississippi, and have it yet, 
which, together with patent 95,213, will show Mr. Cook that 
he has been anticipated. My patent machine (on paper) is 
now under consideration by United States engineers, and 
ought to be put into a substantial form for use, That the 
mode of operating proposed by me is the most philosophical, 
the most in harmony with natural laws, and the most 
economical, I have never doubted ; but I have not been in a 
fret to have it put to use. Everything must bide its time; 
and inasmuch as water, put in motion rapidly enough, will 
stir up mud moro effectually than any other agency at the 
game cost, the time will surely come when my mode of re- 
moving bars—where there are currents—will be resorted to. 
Dredging is not, in my opinion, the proper remedy at the 
mouth of the Mississippi. I would build jetties, and make 
the river keep its own mouth open. But if people will try 
to keep a channel deep by dredging, let them do it in the 
bast way. 


Kirkwood, Me. R. 8, Exxzor. 


The Shadow Sali, 
To the Editor of the Scientific American: 

In your issue of May 16 is an illustration of a shadow 
sail, spoken of as being patented. I have used one on my 
boat for the past two years; but instead of the clumsy ar- 
rangeraent described by Land and Water,I use one of the 
American fashion, namely, a lug sail nearly as large as the 
mainsail. 

I need. scarcely say that the shadow is useless except when 
going dead before the wind and when the jib can be of no 
service unless boomed out. I bend the fall end of the jib 
halyards to the yard, which saves the expense, or what is 
worse, the encumbrance, of a special halyard. The boom 
can be attached to the mast by a gooseneck ; and in the case 
of boats with standing masts, a small stay from the hounds 
to the deck amidships could be fitted with a hook traveler to 
keep the sail in place aloft. A top sail could ‘be as easily 
set over a lng as a gaffsail, The fore and aft guys or vangs 
are superfluous, as this sail needs them no more than the 
maineail. 

1 am induced to make these remarks, thinking they may 
b» useful to some person as fond of boating asiam. - 
Hermitage Bay, Newfoundland. I. Lewis Ky1enut. 








A NOVEL AIR SHIP. 


the rows, where they are crushed by the log which follows. 
The vines should then be immediately dusted with Paris 
green 1 part and common flour 9 parts, thoroughly mixed 
and dressed on every point of the vine. A 38 lbs. fruit can, 
with the bottom punched full of holes, makes a handy and 
safe tool for this purpose. It is better to have two boys fol- 
lowing the mule and applying the poison. In this way a 
large field can be rapidly worked. If the work is done while 
the dew is on the vines, the flour will cause the Paris green 
to adhere. For large fields the above mentioned force will 
be found more economical than a less number. In garden 
culture, of course it would not be required. 
Baltimore, Md. MARSHALL P, SMITH. 








Car Ventilation. 

One of the hardest of provlems to solve appears to be that 
in relation to the satisfactory heating and ventilating of rail- 
way cars. The public demand for such appliances increases 
year by year, but has not yet been met. Never was there a 
better opportunity for the invention of effective devices in 
this line. Agood and simple improvement would have a 
wide introduction and be likely to prove very remunerative 
to its author. Nearly all the railway companies are calling 
for improved means for heating and ventilation. The Mas- 
ter Car Builders’ Association have frequently discussed the 
subject, and have appointed committees to search for in- 
formation, but they cannot reach a satisfactory result. Dif- 
ferent members have different views as to how ventilation 
should be accomplished. Here is an example of how minds 
differ on the subject, taken from the report of the proceed- 
ings of the Association at their recent session : 

Mr. L. Garey, New York Central and Hudson River, said 
that the subject of the report was one of the greatest impor- 
tance, especially that part of it which pertained to the venti- 
lation of passenger cars. No public conveyances were s0 
poorly ventilated as passenger cars; and if any improve- 
ment upon present devices for remedying the evil could be 
made, the means for doing it should be ascertained. He 
was glad to notice that the subject of ventilation was receiv- 
ing a due share of attention in our common schools, and 
that the nature and elements of the atmosphere, its effects 
on physical health, and the importance of a right under- 
standing of its laws, were getting to be better understood. 
He hoped there would be a full discussion of the subject in 
its application to railway cars. 

Mr. J. D. McIlwain, Lake Shore and Tuscarawas Valley, 
thought the best method of car ventilation was to admit the 
air at the bottom of the car and let it out atthe top. He did 
not find that the system of letting the air in and out at the 
top of the car exclusively worked well, for the reason that it 
did not create sufficient movement of the volume of air in 
the lower part of the car, where it was most needed. 

Mr. W. W. Wilcox, Chicago, Burlington, and Quincy, 
said his road had formerly used the Ruttan system, but did 
not find it to be altogether satisfactory. His road was now 
using the system of taking in the air at the frieze and ex 
hausting in the upper deck. The supply openings in the 
frieze, or upper part of the car sides, were protected by per. 
forated plates, which to a very great extent excluded the 
dust. He had tried the plan of taking in air at the bottom, 
but it. did not prove to be a success. . 

Mr. Ambrose Ward,Pennsylvania Railroad,had abandoned 





[JULY 25, 1874. 








the best point for admitting the air was under the hood at 
the end of the car, with an automatic arrangement on the 
roof for exhausting it. 

Mr. W. R. Davenport, Erie Car Works, said that it was 
onecf the most perplexing and difficult problems ever pre. 
sented for solution. One important fact, which is very apt 
to be overlooked, is that a kind of ventilation which will do 
for summer will not do for winter, and vice versa. To get 
pure air, it must be taken in high up and not low down. 
Ventilation from windows in winter was not to be thought 
of. The air must be warmed in some way before it enters 
the car. This we have got todo. The top ofthe car must 
be closed in winter,and there must be a free outflow from the 
floor. 

Mr. M. P. Ford, Pittsburgh, Cincinnati and St. Louis, said 
that none of them were satisfied with the methods they were 








using. He thought that, for summer, Foote’s plan was ag 
near perfect as any he had seen tried, 
which consisted in ridding the inflow. 
ing air of dust and other impurities 
by causing it to pass through a spray 
of water. This water was carried in 
a reservoir underneath the car, hold. 
ing about two barrels, and the impu- 
rities contained in the air were 
shown by the color of the water, 
which was nearly black as ink after 
being used for any considerable time. 
He believed that in winter the air 
must be exhausted at the bottom. The 
great obstacle to the working of any 
effective plan was the movement of 
the car. This set nearly all theories 
at defiance. 

Mr. John Kirby, Lake Shore and 
Michigan Southern, said that his road, 
as long ago as 1854, put the Foote 
ventilation into 24 new cars. The box 
reservoir under the car held between 
two and three barrels of water, and 
was 16 or 18 feet long. It was found 
objectionable, however, for several 
reasons. 

The apparatus occupied too much room in the center 
of the coach, the spray injured the seats, and in wet weather 
the car was too moist for comfort. These ventilators were 
all taken out at the end of the season, and Westlake’s plan 
was next tried. This consists of a hood on the roof facing 
each way. It worked very well in the open country; but in 
the woods, where the smoke and cinders follow in the wake 
of the cars, it was less satisfactory. The Rattan system was 
next tried, and was found to work well for short trips. 

Mr. F, D. Adams, Boston and Albany, favored the plan of 
admitting the air into the end of the car by means of wicket 
windows over the door, the entrance of dust and cinders 
being prevented by a projecting hood on the outside. The 
drop sash in the door was objectionable, as it disfigured the 
door, was liable to rattle, and was more or less difficult to 
raise. Admitting air through the frieze was alwo objectiona. 
ble, as it exposed passengers to a direct draft. The wicket 
sash over the end windows could be regulated by the con- 
ductors or passengers, and the projecting hood outside ob- 
viated the necessity for using wire screens. 

Mr. F. D, Adams, Boston and Albany,said: ‘‘ Mr.Garey has 
alluded to some experiments that were made on our road; 
these experiments were tried very thoroughly. The committee 
have taken a great deal of pains to ascertain all the facts 
that they could; and yet neither they nor any of the rest of 
us are fully satisfied yet. Some things, however, have been 
demonstrated beyond contradiction, and among these things 
are these exhaust ventilators talked about so much today. 
To speak in plain words, the whole thing ie a humbug. I 
have got up on the seats and smoked, and in many cases | 
have found no air that would take the smoke out at any of 
these ventilators. If there happened to be an eddy, the 
smoke would go out with the air, and perhaps the next 
mile the air would come in. It does not create a steady 
draft out of the car. Practical demonstration shows clearly 
it does not do so. 

I will allude to one other test that we are trying now. The 
air is conveyed into the car by a blower driven from one of 
the axles of the truck, at a speed of twenty miles an hour; 
about a thousand turns a minute, drawing the air into the 
car through a side window. ‘This side window is covered 
with gauze wire, which is supposed of course to keep the 
cinders all out. The air is designed in the winter to pass 
over a hot stove, and in summer over an ice box. It is 
then taken immediately up to the top of the car and carried 
completely around in a tube perhaps six inches in diameter. 
That tube is at various points, as often as is deemed neces- 
sary, perforated with fine holes, allowing the air to pass out 
into thecar, distributing it equally and evenly as far as pos- 
sible. We found that, at a Ligh rate of speed, this worked 
very finely, I might say, in addition, that they exhausted 
the air through the floor by registers. Unfortunately our 
road is very heavily graded, and we found that, when we 
came to goup a long grade of 75 to 80 feet to the mile with 
a heavy express train, we did not make very rapid speed,and 
consequently got no air. That trouble occurred on hot days, 
and we felt like the windows out with our elbows. 
There is no difficulty in devising a plan to ventilate a house, 
yet the various circumstances under which railroad trains 
are placed make the difficulties to be overcome almost in- 
surmouatable.” 

Mr. 8. Griffith, Indianapolis, Cincinnati, and Lafayette: 








the frieze plan on account of the dust, He had found that 


“‘I think the time for exhausting the foul air is much lest 
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than any person would suppose,and I will state that we have 
a practical test of it by every train that passes over our road. 
There is a fertilizer factory established a few miles below 
the city onthe road, which causes the air to be very offensive. 
The moment the train strikes this stench, the car appears to 
be entirely filled wtth it, but I don’t think it requires half a 
minute after the car passes through this stench before it is 
entirely clear of it, to all appearance. We have nothing ex- 
cept the ordinary exhaust ventilators and perforated plates ; 
end this is the case in winter, when the doors and windows 
are closed, I think that people generally are mistaken with 
regard to the time required to change the air. 

Mr. J. M. Leech, Pittsburgh and Connellsville, said: “I 
think that what we require is something that will force the air 
from the floor up, and not something overhead. The venti- 
lation that we have had heretofore has been eitheron the 
end of the car, forcing the draft into our faces, or else over 
our heads, forcing the air down. I think that what we require 
is something below. We don’t propose to fasten down the 
windows. We propose to fetch the air in, and every per- 
son can regulate it to suit himself. We also propose in the 
winter season, by forcing the air over the fire box in the 
engine, to make it warm. In case the train is not in motion, 
there is a small stationary engine which will work a fan and 
supply air, either warm or cold, to fill the cars, giving all 
the air needed. I think something of that kind is what is 
required by the public.” 

me ae ee 
PRACTICAL EDUCATION, 

Professor John Sweet, of Cornell University, isa practi- 
cal man, if there ever was one. It will be seen from the fol- 
lowing address to the students that he considers the prac 
tice of the manipulations of the art whieh the student in- 
tends to follow to be of as much value in an educational 
sense as the study of text books, and thinks the time spent 
in the shop ought to count, hour for hour, equally with class 
room periods: 

Mr. President and Gentlemen :—Every man’s value, aside 
from his value to himself, that is, his value to his employer, 
if he be an employee, his value to his family, if he has one, 
and certainly his value to the world, depends upon what he 
ean do rather than upon what he knows, Unless he can do, 
what he knows is nowhere. The more we know, the better 
we ought to be able todo. Education fills its mission only 
when it aids us in accomplishing our life work better or 
more readily. 

However well a minister may be versed in theology, Scrip- 
ture, morals, religion, rhetoric, and elocution, unless he has 
the power to hold an audience, to increase his congregation, 
to build up his church, to loosen the purse strings of his 
flock, he is not a success; he is of limited value. The first 
is to know, the Jast is todo. Many men possess the former 
without the latter, and doing is something accomplished with- 
ut any very great stock of education. A physician, how- 
ever thoroughly versed in his profession, if all his patients 
die, is a failure ; while a quack who cures is so far a success; 
and in this matter of doctoring, which is especially one of the 
learned professions, so much depends upon practice, so much 
on good judgment, so much on the character of the patient 
and the influence of the physician in the sick room, that the 
knowledge which they acquire from books is on the short 
end of the lever; and the more successful the physician, the 
nearer the fulcrum gets to the book end. With thesurgeon 
it is as with the physician. One might have the ability to 
make a manikin with his eyes shut; but if he lacks even the 
nerve, which is acquired only by practice, to cut off a finger, 
he would be, as a surgeon, afailure. A lawyer, were he an 
anabridged edition of Blackstone, bound in calf, if he had 
not the ability to convince the judge and jury, would be a 
failure. 

Now, if this is true with professions professedly intellec- 
tual, is it not equally true of the profession of mechanical 
engineering? The question isnot: Do you know how a card- 
ing machine works, but can you make a machine to trim 
teasel? Less likely are you to be familiar with threshing ma- 
chines, cotton gins, locomotives, wood-working machinery, 
portable engines, clocks, gun-making machines, scythe mak- 
ing, gimlets, fish hook machinery, pin machinery, machines 
for setting carding machine teeth, rolling mills, hooks and 
eyes, blast furnace , carpet tacks, machinist tools, 
nail machines, agricultural implements, and sugar machin- 
ery. The question is more likely to be: Have you done either, 
than have you seen it done, or do you know how itis done? 
More likely to be, can you do, than have you done? Are you 
to step from your graduating classes into positions of master 
mechanics, managing directors, superintendents, professors, 

‘orforemen? Is your sheepskin degree to be that which will 
enable you to get a high sulary, a commanding position, 
‘® passport to every workshop you may walk upto? I hope 
none of you are so childish as to suppose it. Your education 
«nd the opportunities, if we can make them what I hope 
we can, will enable you to take leading positions; if you 
make the best use of your advantages andare judicious in 
selecting companions, you can lead. According to the uatti: 
ral order of things, not more than five out of every tweiity 
will ever be mechanical engineers, and not more a two 
or three out of that five will ever acquire action. 
Five, ten, fifteen years, yes, even a lifetime, is to be devoted 
to work, work to which our two houfs a day, in compari. 
son, is but child’s play, and mof only work but study, 
Study with a new rignificance Sudy to achievg, not to w,. 
quire ; study to do, not to Sw. , Study to accomplish; & nq 
none of this long day; late night, temporary “cram! 
to pass. If you have entered on the study of mech? nical 
engineering with a view of hecoming mechanical en#’ neers, 
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success of a mechanical engineer most assuredly depends 

upon what he can do, the question of all others which most 

nearly concerns you is: How can you best fit yourselves for 

doing? One might spend his entire freshman’s year in draw. 

ing 60° angles, free hand and by drafting instruments; he 

might spend the remaining three years of his college life in 

seeing a journeyman grind diamond-pointed lathe tools ; and 

without practice, to which his four years drafting and ob. 

servation would add nothing except to shorten the time re- 

quired to learn, he could no more grind a tool for cutting 
screw threads than he could copy the statue of the Venus di 
Medici. No one knows how a piece of steel will “wiggle” on 
& grindstone until he tries it. 

Handling a file even excellently well is an art acquired by 
years-of practice only, and those of you who take to the glory 
of making a dead true surface with shadows of reluctance 
find even in that there is something gained ‘by practice; or 
rather that, simple as it appears in itself, it is an art no 
more to be learned without practice than the art of writing. 

And further, when the time comes when you can say: “I can 
do it no better than I could yesterday ; I can do it as well as 
any man:” then, if you will count up the time it has taken 
you to scrape a flat surface, you will find that it falls not 
much short of the time which it took you to learn to write. 

I expect you to ask why are we to learn to grind and file and 
scrape at all? Cannot we be mechanical engineers without 
going through the drudgery of a common workman? Let us 
see. Did you learn to read and write and cipher before you 
came to the university? Yes. And what headway would you 
have made had you not? Do you expect to run a lathe and 
keep a cheap hand to grind the tools for you? Do you ex- 
pect to be a judge of a workman and his work without hav- 
ing been a workman yourself? 

One cannot take a leading position unless in his own shop, 
without becoming an employee. Employers do not place 
their affairs in the hands of men without some evidence of 
competency, and inexperience in the minor affairs shows 
itself when one is least conscious of it. 

You came to the university to get a higher class of instruc- 
tion than you could at the common schools, I had hoped 
and still hope to make the Sibley College machine shop a 
place where you can get a kind of experience which you can- 
not get at the ordinary establishments, but you must learn 
to chip and file and grind before you are fitted for it. Some 
of you may reasonably inquire, then, why are not those who 
have learned the trade before coming here compelled to take 
shop practite and do by their work as they do by their stu- 
dies? That is exactly what I had hoped to do, not by rules 
and proclamations, but by force of example. Those who are 
doing so, I believe, will have less reason to regret it at the 
end of their college life than those who are not. 

The glory of winning the Woodford prise is only equal to 
the glory won by another the year before, and may be eclipsed 
by him who comes after} while the glory of making the first 
measuring machine of America is the glory of a longer time ; 
a glory not to be divided. There may be a good many 
Woodford prize winners; there can be but one first measur- 
ing machine. I regret that, in carrying out my plan to let 
each and every one do what he wanted to do, so far as possi- 
ble, there should be even so few who, it would seem, have 
wanted to take the advantage of it. I regret that I have 
failed in getting more interest taken in the care of the tools; 
but I regret, far more than all, that I have failed in getting 
@ greater interest taken in out work, by the latger part of 
you Who ate most to benefit by it. While I would not ques- 
tion the value of theoretical knowledge, as you may some 
time in your life find a use for every item of knowledge you 
can possibly acquire, that certainly will be of the most use to 
you which you can use the most frequently, and you most 
assuredly have got to gain a prominent position before your 
theoretical knowledge will be of special value. Suppose you 
were to leave here without any practical experience what- 
ever, your only chance then for a situation would be side by 
side with the boy of no education. It is now work of hands, 
not heads; and the boy, while you have been storing the 
mind for four years, has been skilling his hand for two; and 
although you may be two years his senior, he will at this 
handicraft outstrip you two to one. You will be paid for 
what you do, and not what you knew; and if on Saturday 
night you go home with your little four dollars and a half in 
your pocket and not conclude that your college life has been 
balf thrown away, I for one will be mistaken. 

Itis claimed that we give theeretical and practical instruction 
in the mechanic arts. The words are equal—hew about the 
fact? It requires no greater knowledge of mathematics than 
to be able to count your finger ends, to find the ten hours a 
week spen‘ in the shop is not half your working time; be- 
sides, the ten hours is not taken from your working time at 
all, but just so much out of your hours of recreation. To 
assume shop practice is recreation, is boy’s play indeed. To 
put the practice on an equal footing with the study: While 
some of you choose to come here for an education, with the 
privilege of getting a smattering of the trade, others, if they 
Bo choose, should be allowed to come here and learn the 
trade, with the opportunity of gaining so much of theory as 
they have time and capacity for. 
I, myself, should have liked to have had the shop practice 
put upon its true basis,that is that what you learn in the shop 
is and by right ought to be considered just as much education 
as that which you learn in the lecture room. But we have be- 
come so accustomed to dividing the theoretical from the 
practical—so used to call the one education and the other 
work—that as yet, it is past our power to change it. But 
whether we call it work or study, trade or education, I wish 
to convince you of its importance. I wish to show up the 


Let us see, The spirit of the law, giving Government and 
State aid tothe university, if it means anything, means to 
encourage practice! education. Mr. Cornell with his endow. 
ment, if he “‘ would found an institution where any Man can 
receive instruction in any study,” did not intend to exclude 
practice ; and knowing the interest he takes in our progress, 
it is well enough known that he meant to inclade it, while 
Mr. Sibley’s gift was unquestionably intended to establish 
the work shop. Now these gifts and endowments, and land 
grants, were given for what? To pay the superintendent of 
the machine shop and business managers? No, not at al). 
They were given wholly and solely for your instruction and 
the instruction of others like you. The executive com. 
mittee are but guardians; the faculty, from president to in- 
structor, are but instruments or agents for its execution. 

It is but right that the students of one class shoald stand 
upon an equality with the students of any other. At present 
the candidates for the degree of B.M.E. are not so situated. 
I would have the work and study equally divided, or op- 
tional, and credited hour and hour alike. I know this wil! 
necessitate the abandonment of some of your studies. What 
one of you has not at least one study that you would like to 
abandon? Besides you cannot learn all there is to be learned, 
nor all that is both advantegeous and desirable in four years, 
and what isto hinder your learning after leaving the univer. 
sity, as well from books as from your practice? You will 
find many things to learn which are of the greatest value, in 
fact things indispensable in a leading position, which you are 
getting neither in your studies nor the shop, You must 
learn tolead, command,ordirectmen. That sometimes takes 
years of experience; to get that experience is easy if you 
begin right. The key note is this: “‘ Always let your ability 
be superior to your position,” for while you are superior to 
your associates you can lead them. Attempting a position 
you are not capable to fill is fatal. You are ali supposed to 
be competent to write a good business letter; if you are not 

let me tell you you will want that qualification oné hundred 
times for every time you find use for your French and German. 
You are also supposed to understand bookkeeping; if you 
do not, you will find it is something yon will want three hun- 
dred and sixty-four times to every time you find use for your 
calculus. 

In conclusion, allow me to say that this is the opinion of 
bat one man, in opposition to the opinion of twenty. It is 
based on firm conviction, after as due deliberation as I have 
been able to devote to the matter ; and while no principles re- 
lating to business will hold good in all cases, I trust you will 
not find more exceptions to the rule than enough to prove it 
true. 


Dangers of Nitro-Glycerin, 
Nitro-glycerin is a thick colorless oil, and appears to, be as 
harm'ess, to look at, as lard oil or petroleum. P 
accustomed to the handling of oils of all kinds th 
most impossible to make them realize the danger” 
even in the smallest quantity of nitro-gly 
when gently struck, and is ten times more 
explosive, weight for weight, than gunpowder. The other 
evening, in Jersey City, a gentleman and lady were taking a 
moonlight stroll on the hights, in the vicinity of one of the 
shafts of the new Delaware ard Lackawanna railway tunnel. 
The man saw on the ground the glimmer of a small tin tube, 
picked it up, and slapped it from one hand to the other, when 
a terrific explosion ensued. His eyes were destroyed, his 
flesh lacerated, his limbs broken, while his lady companion 
was dreadfully injured. It was a disfarded nitro-glycerin 
tube, such as are used in blasting, and is supposed to have 
been thrown away by workmen at the tunnel shaft, 

In Parker City, Pa., recently, a young man was carting six 
cans of nitro-glycerin over a rough road in a wagon, when, 
from some cause which will never be explained, it exploded. 
The man, horse, and cart were literally blown to pieces. 
The man’s head and part of his breast were found three 
hundred feet distant, having been blown over the tops of 
the highest trees. Fragments of his limbs were scattered 
in different directions, and his right hand was found half 
a mile from the spot. Even the horse’s shoes were torn from 
his feet. 
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Copyrights, 

The new law in respect to copyrights, by which the official 
fees for copyrights on labele are increased, goes into effect 
in August. Until that date, however, copyrights can be had 
at the old rates, and ail who desire to avail themselves 
thereof should have their applications filed at once. Further 
information can be obtained at this office. 


G. L. M. says: To make a nest egg, take an ordinary hen’s 
egg, break a small hole in the small end, about 3 of an inch 
in diameter, extract the contents, and, after it is thoroughly 
clear inside, fill it with powdered slacked lime, tamping it in 
order to make it contain as much ag possible. After it is full, 
seal it up with plaster of Paris. and you have a nest egg 
which cannot be distinguished by the hen from the other 
eggs, and one which will not crack (like other eggs) by being 
frozen. 
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AN automatic feed arrangement, for supplying boiler and 
other furnaces with fuel in a pulverized or granulated state, is 
the invention of Mr. J, Martin Stanley, of Shettield, Eng. 
The powdered or granulated fuel, suitably prepared, is in- 
jected into the fire space by means of a jet of steam, the 
quantities being regulated by suitable valves, and the supply 
of steam and fu | being automatic. 


Prornssor C, A. Youn, of Dartmouth College, is on hir 











Which it is fair to presume the most of you havea ; a5 the 


insignificant position it holds compared to what it deserves. 


way to China to obsei ve the transit of Venus. 
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NEW ICE MAKING PROCESS. 

Cool subjects, during hot weather, have an appropriate- 
ness peculiarly their own. Hence the reader will doubtless, 
during the present heated term, experience a refresbing sa 
tisfaction ia not only perusing the following account of a new 
and simple manner of manufacturiog ice, but in concempla- 
ting the annexed engraving of workmen engaged in that re- 
frigerating occupation. 

The process is one which is calculated to render the user 
independent of the monopolies which now control the ice 
supply, by affording a simple means whereby every ove, hav- 
ing the requisite facilities, may easily manufacture his own 
ice, orenough to maintain as large a trade 
in the commodity as may be desired. 

The prominent feature of the plan is 
that no pond or river is necessary. The 
requirements, however, are a good supply 
of water; a rough, strovg frame building, 
open on all sides, for a freezing house, 
provided with suitable shutters which 
may be opened to allow the free passage 
of any light breeze; a well constructed ice 
houee for storing the ice, and some simple 
appliances, which we proceed to describe. 

In the wooden cribs or frames, shown in 
our ergraving, are placed tanks made 
of strong cotton canvas especislly wo- 
ven for tLe purpose. These are filled 
with water, and are placed in piles of 
four each, as represented on the left, 
thus exposing a larger surface of water 
to the action of the atmosphere. They 
are then left until their contents be- 
come thoroughly frozen. In order to de- 
tach the blocks of ice, a cover is provided 
which is inverted over the set of four 
tanks, and steam admitted into it for a 
few moments. The coveris then removed, 
when the ice blocks may be readily turned 
out of the boxes. The latter are made 
with sides sloping inward toward the bot- 
tom, in order to facilitate the above ope- 
vation, and are of such a size as to be 
readily handled, while containing the ice, 
by two men, 

In our engraving the various operations 
peculiar to the process are clearly depicted. The freezing 
is done under the shade of a roof, and hence will not be in- 
terrupted by the sun, so that it can be continuously carried 
on in weather when ponds and rivers are usually open. The 
ice house can be used a3 a freezing shed when it is necessary 
to economize space. 

We are informed that the average amount of ice produced 
by thin process, from November 1, 1878, to April 1, 1874, was 
two tims to each tank, the dimensions of the biocks being 
30 inches long. 26 inches wide, by 10 inches thick. By ma- 
king preparations so as to be ready by November 1 next, it 
is stated that purchaeers of rights under this patent will bave 
the advantage of making and usipg their own ice through the 
winter, as the present high prices will probably be main. 
tained until the opening of the rivers next spring. 

Patented November 1, 1870. For farther particulars ad- 
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dress Messrs. Nowsham, Haynes, & Henson, 108 Pacifi: street, 
Newark, N. J. 





EARLE’ IMPROVED ICE CREEPER. 
Mr. Reginald H. Earle, of S:. John’s, Newfoundland, has 
patented through the Scientific American Patent Agency, De- 








cember 9, 1878, a novel and simple form of ice creeper, an 
engraving of which is herewith presented. A patent bas 
also been applied for in Canada throuxh the same medium. 

The device consists of two sliding plates, A, Fig. 2, the 
outer extremities of which are turned up at right angles, 
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and are provided on the inside with spikes. The innerends 
of these plates are suitab'y formed to overlap, while the side 
edge of each enters a groove in a main plate, B, the length of 
which is about equal to the width of the sole of a boot. 
Plate, B, has projections on its upper side, which enter slots 
in, and thereby serve as guides for, plates, A. Through the 
under side of plate, B, passes a set screw, C, and to thesame 
porsion are attached short spikes, D, which take hold of the 
ice and prevent the wearer fron slipping. 

In using the invention, the set screw is loosened and the 
plates, A, drawa outward. The creeper is then placed upon 
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sels lined with lead. Considerable quantities of hydrochloric 
acid escape at first,and afterwards chloral distile at 95°— 
100°. This distillate is redistilled, collected in glass flaske, 
and mixed with water; and the hydrate then formed is 
either poured into large porcelain basins, in which it solidi- 
fies in cakes in half an hour, or it is poured into vessels one 

third full of chloroform, to crystalize. 
————_——- ae 

Rain Water Impurities. 

In a recently published work on “ Sanitary Arrangements 
for Dwellings,” Mr. Essie points out the precautions to be 











the sole of the boot, as shown in Fig. 1. and the plates, A, 








NEW ICE MAKING PROCESS, 


are pushed inward, forcing the spikes therecn into the edges 
of the sole. The set screw, C, is lastly tightened, thus com- 
pleting the adjustment. For further particulars address the 
inventor, 216 Water street, S:. Jobn’s, as above. 





Preparation of Ether. 

The most efficacious process is to heat to 140° a mixture of 
9 parts sulphuric acid at 66° B , and Sof 90 per cent alcohol, 
alcohol being allowed to run in so that the level rome sims, 
stant, By direct firing the vessel is apt to be destroyed, an 
accidents are rendered likely through the inflammability and 
volatility of the ether; superheated steam is far more safe as 
a means of heating, though a little more costly. Iron ves 
sels lined with lead appear to be preferable to copper or 
lead-lined copper vessels. When the operation is properly 
conducted, 66 per cent of ether (ep. gr. 0 73) is obtained. For 
100 Jbs. of ether, 4 1b. sulphuric acid is required. 

The crude ether is washed with water and rectified. This 
washing and rectification may, however, be dispensed with 
by passing tbe vapors first through a jacketed receiver, the 
jacket of wLich contains water at about 35° (alcohol and wa- 
ter condense in this, but not ether), and next through 'puri- 
fiers containing lumps of quick lime and trays of charcoal or 
coke soaked in caustic soda and well dried, whereby sulphur 
dioxide is removed. The purification simultaneously with 
the preparation is, however, open to severe practical objec: 
tions. 

The conditions of success and of a good yield consist in 
keeping the temperature constant, aud the flow of alcohol 
regular.—0O. Siissenguth. 





Strange Stories Confirmed, 

Some months ago, Darwin wrote to his disciple Fritz 
Miller, now in Brazil, directing his attention to the habits 
of the leaf-cutting ants. The reply contains a confirmation 
of Mr, Belt’s observations to the effect that these ants do not 
feed on the leaves they gather in such vast quantities, but 
on the fungus which grows on the leaves in their under- 
ground chambers. On examining the stomachs of these ants, 
Mr. Miller found no trace of vegetable tissue which might 
have been derived from the leaves, but only a colorless sub- 
stance, showing under the microscope some minute globules, 
‘* probably the spores of the fungus.” 

Again, as to the protective partnership between certain 
plants and their ant inhabitants, Mr. Miller says he has cut 
down hundreds of cecropie and never missed the ante, and 
adds: ‘‘I wonder that it had never occurred to me that the 
trees are protected by the ants; but there can be no doubt 
that this is really the case, for young plants of cecropia, not 
yet inhabited by ants, are often attacked by herbivorous 
insects.” 





Manufacture of Chioral Hydrate. 

Chloral hydrate is now manufactured on an enormous 
scale, some German makers supplying over 500 Ibs. daily. 
Chloriae is passed into alcohol of at least 96 per cent. For 
120—150 Ibs. of alcohol the current of chlorine must be 
maintained for 12—14 days, in which time the temperature 
rises to 60°—75°,and the liquid acquires the density of 41° B, 
The crade product thus obtained is purified by heating it 





with an equal weight of strong sulphuric acid in copper ves- 


adopted by householders in cases where rainfall forms the 
chief or only source of water supply. 
Generally it will be found topvenient 
to store rain falling on the roof in an 
underground tans, formed of brick or 
concrete, puddled outside with clay and 
covered inside with Portland cement. 
But care must be taken that the down 
spouts conducting the rainfall to the 
tank do not drain either zinc roofs or 
lead flats, Even on tile or slate covered 
roofs, the water will bave passed over 
lead flashings, ridges, hips, and valleyr, 
charging it with a small percentage of 
lead, but not more than one twentieth 
of a grain to the gallon. With agreat- 
er proportion than thir, water becomes 
dangerous to use, being more or lers 
, poisonous, Since rain acquires certain 
impurities, even while passing through 
the air, it should always be carefully 
filtered before being used for drinking 
or cocking purposes. 

In the case of a hovse supplied with 
an underground recertacle, filtration 
could be easi'y managed, by placing an 
earth filter on the delivery side of the 
down spout, at its exit from the tank. 
An eminent autbority on sanitary sub 
jects, Dr. Angus Smith, believes rain 
water can be so completely filtered 
through earth as to remove all impuri- 
ties. Whenever rain water is stored for 
drinking purposes, the eaves of the roof, 
troughs, and down spouts should be en- 
ameled, and the supply ought to be carried to the tank 
through glazed earthenware pipes. This prevents leading, 
but other deleterious ingredients will still remain. In ma- 
nufacturing towns, soot, oil, and sulphuric acid form some 
constituents of rain water. With these facts in view, most 
people will agree with Mr. Eagsie, in his conclusion that 
‘* generally speaking, rain water should be excluded from 
the kitchen,” although extr:mely useful in laundries and 


IMPROVED FURNACE FOR MELTING BRASS. 


Mr. Ira D. Bush, of Detroit, Mich., has patented, through 
the Scientific American Agency, a novel form of furnace for 
melting brass or other metals, an engraving of which we 
herewith present. The apparatus is mounted on trunnions 
in a suitable frame, and is divided interiorly into three com- 
partments by partitions, two of which are shown at AA. B 
is the crucible, supported by the said partitions, and having 
a spout running along the top of one of the latter, termina- 
ting at C. . The furnace cover is detachable, and has a chim 
ney at D.. Toa central pivot on the furnace bottom is con- 
fined the grate plate, shown separately in the foreground. By 
this means each of the apertures in the lower side of the de- 
vice is provided with # eeparate grate; and as all are connec- 
ted, by turning the plate the air ports may be quickly opened 
to discharge the cinders and refuse formed during the melt- 
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ing process. A suitable lever connects with one of the bear- 
ings for convenience in tilting the furnace. 





A sHaFrt, weigbing 50,000 lbs., and some cranks that weigh 
81,000 Ibs. each, have just been madeat Bridgewater, Massa- 





chusette, for the Fitchburg water works. 
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A NOVEL BALLOON ASCENT. 

The French nation has long been foremost in aerial navi- 
gation. Pilftre de Rozier became famous as the first who 
ventured to ascend in a fire balloon, the invention of the re- 
nowned Montgolfier. This was on October 15, 1783, a few 
animals having previously been sent up, which safely re. 
turned to earth. Soon after, Pilatre again went up, taking 
with bim the Marquis d’Arlandes; and gradually it became 
so fashionable to take a trip into the higher regions that 
mapy persons fell victims to the aerial fever. Pilftre himself 
lost his life, being precipitated into the Channel in attempt- 
ing to cross. It is to him that the ides of using balloons for 
war pu: poses is to be ascribed, as on his suggestion the Con- 
vention authorized the formation of a company of Aerostiers, 
who were employed in reconnoitering the enemy. Two 
officers made the observations, and communicated with earth 
by means of flags, or by messages written on paper and 
weighted to prevent their being lost. The last experiments 
of this kind were made in Algiers, in 1830, but with go lit- 
tle success that the company 
was dissolved. 

Aerial navigation, howev- 
er, assumed great promi- 
nence again in the late war, 
especially, as we have often 
described in these columns, 
during the siege of Paris. 
It wasin this excellent school 
for aeroneuts that Theodore 
Sivel, one of whose remarx- 
able ascents forms the sub- 
ject of our illustration, was 
educated. He traveled after 
the close of the war, with his 
beautiful balloon Koloss, in 
Sweden and Denmark, and 
then in Germavy. His mo- 
ther-in-law, Madame Poite- 
vio, a well known aeronaut, 
was probably his instractress. 
The ease and elegance of 
Sivel’s balloon in ascerding 
created a general sensation. 

In Leipsic (in the fall of 
1873) he was descending ra- 
pidly, with five other voya- 
gers; and seeing a great dan- 
ger, he boldly discharged the 
gas at once (by a suitable 
mechanism for slitting up 
the balloon), after the anchor 
had taken hold, and obtained 
thereby full control over the 
empty balloon, without any” 
loss or accident. His most 
remarkable ascent, however, 
was made on May 20, 1874, 
from Leipsic, when he 
ascended with five balloons, 
fastened together, which 
was, as he himself stated, 
“the grandest experiment 
ever undertaken in this line.” 
This ascent is the subject of 
our picture. Around the 
main balloon, Zuropa, were 
secured the four emaller 
ones, named Asia, Africa, 
America, and Australia. The 
ascent was made at 5:50 Pp. 
M., Sivel and one passenger 
being in the basket. The 
strong wind carried the bal- 
loons, which turned playful- 
ly around on their axes, ina 
westerly direction; and they 
were visible at an elevation 
of 9,000 feet, as their great 
bulk made them very ob- 
vious at that hight. Atabout 
7 o'clock Nivel detached the 
smaller balloons, and suc- 
ceeded in drawine them 

down to the basket and hook- , 
ing them thereto. He sIVELS 
then opened their valves simultaneously, and descend- 
ed, safely and majestically, to the earth near the rail- 
road station at Dirrenberg. A few days after this ascent 
a double ascent was undertaken, Sivel rising in the before 
mentioned Koloss,and Madame Poitevin traveling in the bel- 
loon Zenith, making an almost unique display in aeronautics. 





Making Hand Organs. 

On the front of a dingy brick building at the head of 
Chatham street, weather-beaten and dim, hangs the sign: 
“Hand Organs.” A reporter of the New York Sun saw the 
sign and went in ; and thus he describes his interview with the 
workmen, and what he saw. Standing at benches, leaning 
over old organ boxes, seated before little stands, five men 
were at work. In the middle of the room stood several old 
hand organs. On the walls hung queer patterns, numbered 
and diagramed ; in the further corner stood a machine seven 
or eight feet high, looking for all the world like a threshing 





“Is the proprietor in 


?” asked the reporter of the workman 
nearest the door. 
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The workman turned, pointed toward the other end of the 
room, and went on cutting out long strips from a great sheet of 
pasteboard. 

Sitting on a low chair, with a low table before him, was a 
short, stout, jolly-faced man, evidently a German. On the 
bench in front of him, mounted on two wooden rests, hung 
& wooden cylinder, fifteen inches long, perhaps, and five 
inches in diameter. Behind the cylinder was a small case, a 
Lilliputien type case, containing thirty-six little boxes, and 
every box full of little brass pins. 

** What do you charge for acommon sized organ?” asked 
the reporter. 

** It depends on the kind,” answered the proprietor ; “ I can 
make you a flute organ, with twenty-four keys, to play nine 
tunes, with a black walnut case, fora hundred dollars. If 
you want an organ to pley ten tunes, I can make it for you 
for a hundred and twenty dollars. Au organ of this size will 
weigh about twenty-five pounds. A parlororgan, with from 
25 to 46 keys, will cost from a hundred and fifty to two hun- 
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The little man took a handful of the little pins out of his 
apron on his lap, took a few dozens more out of his mouth, 
got on and began to turn the crank of a dismantled organ that 
stood near. 

HAND ORGANS AND CHURCH ORGANS. 

“You see,” said he, “‘a hand organ is made like any com- 
mon organ. It has a bellows and pipes and keys. When 
you want to play on a church organ, you push down on the 
keys; when you want to play on a hand organ, you lift the 
keys, You use your fingers to play on a church organ; these 
little brass pins are the fingers onahandorgan. You see 
these little wires that hang down from the ends of the keys? 
Well, every time one of those wires strikes one of the brass 
pins when the cylinder is going round, the key is raised and 
the note is sounded. Ifthe brass pin is one of those long, 
half iach ones, the key stays up a good while, and the note is 
along one. If the pin is just a little dot, the key fails right 
back, and the note is short.” 

** But how do you know where to mark the cylinder for the 
tunes?” 

** That's the secret of the 
trade,” answered the little 
man ; “ but I guess I’}] show 
you. You see, the cylinder 
is covered with clean paper, 
and all ready ; now I havgit 
in by the iron rod that sticks 
out at each end. The tune 
I want to mark it for I play 
on the keys, only I press the 
keys down instead of lifting 
them, for I know what noise 
they would make just as 
well as if they did make it. 
Every time one of those lit- 
tle wires strikes the cylin- 
der, it makes a little dent. 
If [hold it down fora long 
note, it makes a long mark; 
for a short note, it makes 
just a dot, Then I go over 
the marks with a pen to 
make them plain. When one 
tune is marked, I goon with 
the next. When the tunes 
are all marked I put the pins 
in, as you see,” 

** How do the orgen grind- 
ers change from one tune to 
another while they are play- 
ing in the street?” inquired 
the reporter. 

‘« Rvery organ,” responded 
the littlé man, “ pleys from 
seven to ten tunes. This one 
I am working at plays eight. 
Do you see these little 
grooves?” and he pointed to 
one end of the cylinder, 
where a piece of wood had 
been left, about tw inches 
long and an inch and a half 
in diameter. There were 
eight little grooves around 
the projection, ‘‘ When the 
organ grinder wants to 
change the tune, he lifts 
that little spring, shoves the 
cylinder in or out one groove, 
and the tune is changed.” 

** How long do the organs 
generally last?’ asked the 
reporter. 

** Oh, blegs your soul,” said 
the little man, “ five years is 
no time at all for a hand or- 
gan. Why, there’s mary 
an organ travelling the 
streets that’s been used eve- 
ry day, week in and wek 
out, for the lass thirty years. 
That's just what kills the 
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RECENT BALLOON ASCENT AT LEIPSIC, GERMANY. 


dred and fifty dollars. A side show organ, to play nine tunes, 
with 60 keys, 35 brass trumpets, large and small drums, and 
triangles, I can make you for two thousand dollars,” 

While he was talking, the jolly Jittle man sat pegging away 
at the cylinder before him, driving a pin here and a peg there, 
straightening them with alittle pair of pinchers, and flatten- 
ing them with a little, light hammer. 

NEW TUNES IN OLD INSTRUMENTS, 

“ What are you driving those pegs in there for?” ssked the 
reporter. 

‘* This is an old cylinder. It was made years ago,” he an- 
swered ; ‘‘ the tunes that were all the go then don’t draw out 
the pennies wortha centnow. Iam putting new tunes in it. 
I take the cylinder out and paste a sheet of clean white pa- 
per around it, Then I mark it for the tunes, and drive 


these little pins in, and the thing is none. Its very easy to 
do.” 
It looked very easy. The cylinder was covered with hun. 


dreds of little black lines, some half an inch long, others 
scarcely more thana dot. The reporter asked how he knew 





where to draw the lines. 


business. They last too 
long.” 
“ How many organs do you 
make in a year?’ asked the reporter. 
“Well, seventy five toa hundred. Whentimes are 


hard, more men have to go to grioding organe, and the busi- 
ness is better. I sball make a buodred this year.” 

“That ought to make a profitable business.” 

**No it don’t. Materials are so high that there’s not very 
much profit on organs. I have to do some work in other 
branches to make it pay. I make a greatmany automatic 
figures for travelling shows, and repair ’most all kinds of mus- 
ical instruments.” 

‘“« Then there are a hundred new organs turned loose to prey 
on the public every year.” 

“ More than that,” said the little man, ‘‘ This is the only 
band organ manufactory in the country, but there is a firm 
that imperts them from France, They sell about as many 
every year as I do, and sell them for the same prices.” 

“ Then there is no competition?” 

* No, no competition.” 

**Can any of your workmen mark the cylinders for new 
tunes ?” 

“No ; there are only two men on this side of the Atlantic who 
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can is the tunes on omtalverte man who imports organs 
from France, and myself.” 

“ Are there many Germans grinding organs?” 

“« No,” responded the organ maker, “ the grinders are near- 
ly all Italians and old American soldiers.” 

Four Mestages at once with One Wire---A New 

Telegraphic Improvement. 

A new invention in telegraphy by George B. Prescott and 
Thomas A. Edison has lately been successfully tested at the 
main office of the Western Union Company in this city. 
The new invention is a process of multiple transmission by 
which two messages can be sent simulta- 
neously in the same direction over the same 
wire, and either message can be dropped at 





THE NEW STEAMER BRITANNIC—-A NEW PROPELLER 


IMPROVEMENT. 


The Britannic, a new steamer belonging to the White 
Star Line, recently arrived in this port, and has attracted no 
small degree of public attention on account of numerous 
modifications and improvements entering into her construc- 
tion and fittings. The vessel is of exceptionally fine build, 
472 feet long, 45 feet beam, and a total carrying capacity of 
5,000 tuns. She hascompound engines of 760 nominal, but 
working to nearly 6,000 actual, horse power, and eight boil- 
ers, and developed great speed, making the passage over in 





7 days, 19 hours, and 35 minutes, which is within half an 


strain ttesiin seer the shock of cross seas is a question 
which further actual experiment must decide. At first 
glance, we are inclined to think that this portion must even. 
tually prove an element of weakness. 

The Britannic is constructed with the eight watertight 





bulkheads so arranged that the water entering any compart- 
men will close the door and isolate it from the rest. There 
is also ingenious steam steering gear and a telegraphic ap- 
paratus for the transmission of signals to the helm. 


New Method of Detecting Mercury, 








Mayengon and Bergeret give a method consisting in plac- 
ing an iron nail, to which a platinum wire 








any way station on the circuit. The old 








duplex system can be applied to the new in- 





vention, and by the combination four mes- 
sages can be sent simultaneously over the 
same wire in opposite directions between 
any two terminal points. The old Morse 
key is used, with no duplication except as 
to parts of machinery. It is alleged that 
the invention will quadruple the usefulness 
of the 175,000 miles of wire now owned by 
the company. 

Mr. Prescott is well known as the electri- 
clan of the Western Union Company. Mr. 





Edison has probably made more inventions 
pertaining te practical telegraphy than any 

















one man now living. We hope that these 
expectations will be fully realized. The ad- 
vances thus far made in the practica] uses 
of electricity are many and various. But 
it may be truly affirmed that we have at 
present ouly reached the threshold of this 
great department of human industry. Except chemistry,we 
know no field more promising for the inventor and dis- 
eoverer than that of practical electricity. Young men 
should study the scbject. 


The Bessemer Saloon Steamer. 

This vessel, intended to obviate sea sickness in the passage 

across the Channel, is rapidly approaching completion. The 
vessel has been completely plated, and the fitting of her en- 
gines and boilers in place will soon be accomplished. This 
work wili be done while the ship is on the stocks, so that, 
when she is launched, she may, by the same tide, besent upon 
her trial trip. The vessel, so novel in her construction, isan ob- 
ject of great interest, and scarcely a day passes without seve- 
al visitors from a distance inspecting her. The ship is 350 
feet long at the water line, and for 48 feet at each end the 
deck. is only about 4 feet above the line of flotation, so that in 
rough weather the sea will wash over these low ends. The 
decks on this portion of the vessel have a considerable curve, 
and the sides of the ship are rounded off so that the water 
may escape as speedily as possible. This form of end has been 
selected with a view to obviate any tendency to pitching. 
Above these low decks a breastwork is erected about 8 feet 
high. The whole of this breastwork deck is to be devoted for 
the use of the passengers, and that portion fore and aft of the 
paddle boxes will be protected with stanchions. The vessel 
will be propelled by four paddle wheels, and 90 feet of the 
space between the paddles will be occupied by the swinging 
saloon. Beyond this and at each endthe space is occupied, 
nearest the saloon by the engines and next by the boilers. At 
one end of the breaatwork there will be accommodation for 
the crew of the ship, and beneath their quarters stowage room 
for passengers’ luggage, etc. At the opposite end of the 
breastwork the space is fitted with cabins for the special use 
of ladies, and below these cabins there is a saloon 52 feet long, 
and fitted wiih sofa seatsall round. Along thesides of the 
breastwork deck, between the paddle boxes, there are other 
cabins for passengers, besides smoke rooms and refreshment 
rooms. The Bessemer swinging saloon is making good pro- 
gress, and already a good idea of the principle may be ob- 
tained by an inspection of the work. The saloon proper is 
about 70 feet long, 26 feet wide, and very lofty, The weight 
of the saloon is borne by four large bearings, one at each end 
and twonearthe center. The end bearings arefixed on iron 
transverse bulkheads. which are well stiffened by four and 
aft ways to preventthem buckling. The saloon will be one 
of the most superbly fitted apartments afloat. The tep of it 
will form a promenade deck, and it will be fitted all round 
with seats. The saloon will be entirely under control of the 
machinery invented by Mr. Bessemer, and it isdeclared that 
it will be kept perfectly free from rolling during the passage 
across the Chanpel, and passengers, it is expected, will not 
feel any more unpleasant eensation than they would in going 
up or down the Thames. Thesbip will be supplied with two 
very large life rafts on the plan patented by Mr. Christie, and 
she wiil be steered and her capstans, etc., worked by hydraul- 
ic machinery. She was designed by Mr. E. J, Reed, C. B., 
M. P., and Earle’s Shipbuilding and Engineering Company at 
Hull are both the builders and the engineers. 


A New THAMEs TunneEL AT Lonpon.—This is intended to 
provide a road and railway communication from East Green- 
wich, across the marshes, to Blackwall Point, then straight 
across the river by atunnel to Poplar, thus forming a direct 
communication from the East India Dock Roadon the north 
side of the river to the Woolwich and Greenwich Road on the 
south side. The general gradient would be ene in forty,and the 
length of the tunnel 600 yards. The estimated cost is $2, 
500,000. The distance is greater by 200 feet than the width 
of the East river between the towers of the New York and 











Brooklyn Saspension Bridge. 





Fig. 1.—PROPELLER OF THE STEAMSHIP BRITANNIC. 


hour of the fastest time recorded. The interior fittings of 
the ship are remarkable for elegance and completeness, no 
improvement adding to the personal comfort of passengers 
being omitted. There is a blowing engine to force fresh air 
through the cabins, swinging berths for the sea sick, and 
ranning water and basins in every state room. 

To the engineering world, the novel arrangement of the 
propeller is of especial interest. The object sought is to ob- 
tain the maximum benefit from the wheel, and to avoid the 
loss of power due to its racing when lifted wholly or partial- 
ly out of water by the pitching of the vessel. From our 
hasty sketch from the mechanism itself, Fig. 1, this device 
will be readily understood. The propeller shaft is jointed at 


Fig. 2. 














a suitable distance from the ecrew by a universal joint, so 
that the rear portion of the shaft may be raised or lowered 
as desired, and still always be ina position to receive motion. 
We may state here that the invention is somewhat similar in 
principle to that patented here August 3, 1872, by James M. 
Dodge, of Newark, N. J., of which we present a diagram, 
Fig. 2. How far the claims of the British and the Ameri- 
can inventors will interfere, or which has priority of date, is 
uncertain. 

The Britannic’s apparatus has a very ingenious arrange- 


clusion of water at whatever | ° 
angle the shaft may be. A |e 
disk, through which passes | Por 
the shaft, is pivoted rae | 


Fig. 8. 





is, in turn, pivoted within a 
casing forming part of the 
shaft well, the joints being | ¥*! 
provided with suitable pack- 
ing. When the screw is 
raised by means of the sim- 
ple gearing shown attached, 
the first disk is elevated bo- 
dily, carrying its point up- 
ward, 
the second disk within its 





disk, the universal joint be. 
ing, of course, the center of 
> motion. 

Not only can the screw be 
thus lowered at sea, but it 
may be raised in passing | be 
over shoals, or in port, or 








when a blade is broken, for | first to use 
repairs. The difference in the stern of the vesse), necessitated | his 


by this device, is shown in Fig. 3, in which the upper dia- 
gram exhibits the construction of the Britannic, while the 
lower diagram shows the ordinary aperture made for the 
propeller. It will be noticed that, in the new invention, the 
strip between the keel and rudder post is necessarily cut 


away, though replaced, when the screw is sufficiently eleva- | in degree 


ted, by a kind of bolt which slips across. As to how the rud- 
der post, thus left entirely unsupported below, will stand the 


ment, shown near the universal joint, in Fig. 1, for the ex- * 


a second disk, and the latter | troduced either 


and there rotating | '** 


casing, and around the first | claims w 


is attached, in the urine, etc., acidulated 
with so much sulphuric acid as to cause a 
slow evolution of hydrogen. The mer- 
cury is deposited in the metallic form 
upon the platinum, which is taken out 
after the lapse of half an hour, washed, 
and exposed toa current of chlorine, to 
convert the mercury into corrosive sub- 
limate. The wire is then gently drawn 
over blotting paper slightly moistened 
with a1 per cent solution of potassium 
iodide. If mercury is present, red streaks 
of mercuric iodide, soluble in potassium 
iodide, are formed, The method is very 
delicate and rapid. The authors could 
always detect mercury in the urine (but 
not in the saliva, notwithstanding that 
salivation had taken place) after the in- 
ternal administration of corrosive s ub- 
limate, or inunction with mercurial oint- 
ment. They also found mercury in 
abundance in the milk of a woman 48 
hours after inunction. 








DECISIONS OF THE COURTS. 


United States Circuit Court.---District of Massachu- 
setts. 


PATENT SAFETY VALVE.—EDWARD H. ASHCROFT 08. THE BOSTON AND 
LOWELL RAILROAD COMPANY. 
Bea equity.—Before Shepley, Judge.—Decided May 8, 1874.} 

She 
tt Bit im thts case charges the defendants with setringement of letters 
patent of the United States, reissued November 9, 1869, to the complainant, 
ee of William Nazlor, of of the county of Middlesex, England, for an 

et 


ves. 
The invention yeees AS. Pring eafoty valves for use on locomotive, sta- 

‘soneey,, and As the soring on common safety valves 
compressed by th ifting of the valve, the force of the spring became 
etre by tension, while ere. from other causes, the tendency of 
the valve to rise ie weake: @ spring safety valve, therefore, ~ 

to relieve the boiler, for,as the spring was comnprecses by the lifting of 
the valve its — to resist was ly increased ; and if atenma was rapidly 
the e = the -boiler continued to increase while steam 

was escaping at 


Various r 4 pave been made,as shown by x various patents in 
fiempte hare defect in the yO of the common spring 





othe lat day of January, t Seal Patent 
of be of these meth hun ry: 
+o 

vent ee cane for resisting the valve from 

in the 'émplosment a lever of the frat order, one end rest 
a suitable pin upon the rp Ansa! the other end of the lever resting 
upon the s . being bent down toanapgle of about forty-five de- 
grees lerum, so that —— the valve is raised by the steam the 


the 
a, end of the lever depressed pop the spring Lape ward, and at the 
e time ie moved inward towara tt the fulcrum. =. virtually shortening 
thate end of the lever, and thereby counteracting the additional load upon 
the valve as it is —s Ny its seat by the greater amount of compression 
put upon the s thod he claimed as his invention in the spe- 
cifications of eee patent. These s) cations also desc ano- 
his consisted of the foliowing 


ther tnethod ¢ ob re the Ceieeity. 

contrivance ranch or escape passage was provided Jor a portion 
of the steam aver ‘tps Samed the valve, the valve was msde to project over 
the edges of the exit for the steam, and the projecting edges of the 
valve were curved slightly downward, aa the steam, on is-uing be- 
tween the valve and its seat, would Impin inst the curved projecting 


the aon of the valve, and a portion of it wend directed downward into 

eae annular chamber which surrounded the central passage for the steam, 

opp mmunbicated with the exit pipe. while the other portion 

cam ascended Past the edges of the valve. “By this means.” he 

states, ot an am enabled to avail myself of 1 the recoil an jon of the steam 

against the valve, for the a pees of yo open the further lifting of such 

vaive when nig 2 oy wish it to be ‘stood that I lay nocla m to 
such r action, nor ihe extension of the va Suis ieleoin beyond tts seat.”” 

And LS = ye claims, at at the close of bis specifications, he made no claim tor 


any su nsion p4nk valve AN any device for etecting any recoil ac- 
tion oft the at steam aries Beyer, r, in his lish patent, dated Oc- 
tober 2ist, 1868, before the cate of Naylor's patent, had fully described “a 
valve made to project over the edges of the exit passege for the steam, and 
the proj es of the verve were curved slightly downward, so that 
8 ing between the valve and its seat, would impinge against 
e curv: ing cperese of the valve 





ect 
Without See the patents of Henry Waterman and other devices 
older than Naylor’s, me hove oven that N 3 could not, with propriety, 
inventor of the combinat.on, in a spring safety 


jecting, ,ovemanssea, , downwardly curved lip or 
recess r¥y! the valve seat into which a 
is directed as it issues between the valve and its 


* Neither of the a te overcome the objections to the spring safety 

valve in common to “re been so far Susoceerel as beg have in- 
of th the som pod. nto common or genera’ 3 

we patent of the ae George 

improvement in satety dy e 


wt ay September 25th 
] asaf wie yt 4 and relieve the boiler, and then 
i ese rh 4 pressure as Sr as posal P ossible to that at ‘which the 
fof 


oe tuenaliote coadmeiicsd 


tniveount mts ag ot safety valves, then, as the or 
record ay of sat } 44 something to anticipate the invention of Rich- 


e Patent 1 of the Naylor valve, with an 

overhan, use on ean anbular chamber surrounding the valve seat, he 
id and purchases the ri oar: to the Naylor invention, ana a)- 
hough a disclaim: recoil action of the steam con- 
seqnent on of a portion of the steam downward into the annu- 


the ee chamber, while the other portion of 
the steam ascends past the edges of the valve, and had also disciaimed the 
ive laterally beyondits ep the complainant caused the 
f Naylor, with the following 


cent 
2. The’ atey ve valve C, with 1. ta overhen (downward. -curyed lip or peri- 
| my weskeee y+) — ain stantially as herein shown aud described and 


e pespose set fo 
ular recess D. surrounding the valve seat, substantially as 
herein set forth, 
. The combination of the valve C, and the annular recess D, as herein 
set to and for the purpose 
o Bpeeey of the art as previously given, and from a comparison of 
he reissued lor 





the ria nal Naylor patent, as well as from the jongeage 
of oe ¢c 8 e the retssued patent, it is — that if these claims can 
it can only be for the com described valve with 


such an apnular re 
Naylor did not in 


ie r h: aoe vee 3 the 
wt RT ay AL atone 


of 

_s roan downward-curved lip, with precios! 
cess surrounding the central cuamber as b e describes. 

vent the overbanging, Serewerecarven 


Fgm'of the teat a deflected Tefeeuee 
ected as 
claims must therefore be limited to 


ments, with pr such an annular recess. o 1 has a , and ope- 
rating in the manner, 80 y or in com- 
binat: in a construction an foo gent seitat; diam d materially differ 
in those The claims cannot 
be ra safety hy dson valve, which, in its 
co! lon and mode of operation, is substantially different from the 
val in the Naylor patent. The Richardson valve is the one 


ive deseribed 
da by the defendants. 
is a substantial difference bet the Fick ardson valve and the 
valve in the s pelfications and a drawings of of the Naylor patent, not merely. 
, but its increased p: tity res results from 4 substantial dif- 
tonente in construction and Toode molest opera 





Taw? 3. and yt — ww tespondents.} 
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Impreved Steve. 
M. C. C. Church, Parkersburgh, W. Va.—This invention relates to and 





Improved End Gate for Vehicles. 

Jobn C. Hawker, Pana, lll.—This is a convenient fastening for the end 
boards of wagons. Plates are riveted to theside boards, which hook under 
and support the bottom board. Hook recesses in the plates receive the 
ends of fastening bars, which are screwed to the end board. The parts 
whieh enter the recesses project and have each a flat bolt head, which pre- 
vert the sideof the wagon body from spreading. From the two upper 
heads button pins project, to which are attached the ends of the ehains 
which hook to the side boards. In unloading the wagon, in order to deli} 
ver the contents back from the wagon body, the end board is adjusted on 
alevel with the bottom, and supported by the chains and by the two lowe: 
fastening bars, which are dropped into the hook recesses. When the end 
board is closed, its top is breught to a level with the top of the side 
ooards. 


Apparatus for Removing Oils fr 
Subs‘anc 
George N. Phelps, Brooklyn, N. Y., assi to himgelf and Conrad Bra- 
ker, Jr., New York city.—This is an impro apparatus for removing oils, 
fats, resine, etc., from solid material, by treating it with bisulphide of car- 
bon or other suitable solvent. Shelves are arranged in connection with 
semi-cylindrical plates inside of a high case, so as to form a continuous zig 
zag passage, through which, over pulleys placed at the ends of the shelves, 
travel endless chains. To the latter are attached buckets made of perfo- 
rated sheet metal, se as to allow the liquid to pass through them, while 
they retain the solid material. The oil is extracted from the solid mate- 
rial by bisulphide of carbon, which is introduced through an ialet pipe and 
witudrawn through the outlet in the lowest compartment of the zigzag 
aseage. The inflow of the solvent is regulated to fill the lower part of the 
case nearly to the inlet. The solid material is carried by the buckets down 
through the solvent, and up from one shelf to another through the zigzag 
passage, andis discharged through a dischargespout. By this construction 
the inflowing stream of the solvent meets the solid material as it rises 
above the water line of the solvent, and thus removes any oil that may 
remain init after passing through the solvent. The solvent and the solid 
material pass through the lower part of the machine in opposite directions, 
and the solvent flows out as it meets the solid material, as said solid mate- 
rial reaches the lower end of the vertical part of the passage, so that the 
solvent may be as near saturation as possible wh :n it flows from the ma- 
chine. The solvent and oil, as they escape from the machine, are conducted 
to a still, where they are separated, and the solvent may be again used. 


Improved Car Coupling. 

Morris E. Bromeling, Leroy, Mirn.—The drawhead has two cavities for 
coupling :inks, separated by a vertical slide piece. One cavity is larger 
an the other. and is arranged with tapering mouth for the entering of the 
ree end of the coupling link, the smaller cavity taking up the head of a 
second coupling link. The separating slide piece runs in grooves of the 
crawhead, being attached to the same by apin. A recess of the slide allows 
the insertion of the common coupling link, so that, on fastening the slide 

by its pin, cars with the common pin-and- link coupling may be attached. 
The links are constructed with a heavy tapering head, which is introduced 
into the smaller cavity and fixed there bya pin. The larger cavity serves 
to take up the round ena of the second link, producing a twofold coupling 
of the cars. The automatic coupling of the links is produced by pivoted 
pins of the larger cavity, which are pushed back by the entering links till 

the pins slide over the links, and, dropping, couple the same. 


* Impreved Hay Tedder. 

James Taylor, De Kalb Junction, N. Y.—A rod passes through a coil 
formed in wire teeth near their forward ends, and serves as a fulcrum to 
eaidteeth. The teeth are kept in proper relative position upon said rod by 
tubular washers. The forward ends of the teeth project nearly to the 
axle, so as to be struck by cams attached to the said axle, and raised to 
drop the hay caught bythem. The cams are so arranged that the teeth will 
not be operated in consecutive order, and that but one or two of them will 
be operated at the same time. 


Improved Stamping Mill and Furnace tor Reasting Ores. 
Pentecost J. Mitchell, Salt Lake City, Utah Ter., assignor to himself 
and Joseph E. Gay, New York city.—This stamp is made in any of the 
known forms used in stamp mills. In the shaft are toothed racks, between 
which is an adjustable clutch,which receives a cam secured upon a revolving 
shaft, by means of which the power and motion are communicated. The 
form of the cam and contrivance of the clutch are such that, no matter 
how much or little the stem may fall, the fall of the clutch will always be 
the same, so that, if at one biow the stamp is checked by a large piece of 
ore, it will be raised, at the next operation, the hight of a full stroke. The 
object is to secure uniform blows from the stamp upon the material to be 
crushed. The same inventor has also devised and similarly assigned a 
furnace forroasting ores. It isan oven of rectangular structure, of fire- 
proof material, on the side walls of which are arranged hoppers of iron, 
with a movable side, to be opened or closed by means of a shaft and chain. 
The materials for calcination are placed within the hoppers, where they re- 
main a few hours, when they are dropped through the action of the sliding 
doors upon the calcining floor, which is constructed of cast iron plates sup- 
ported upon brick flues, through which the heat is conducted from the fur- 
naces and returned over the working floor through a flue, receiving an ad- 
ditional supply of heat. The gases are carried on by the draft of the chim- 
ney through the flues and condensers, the latter consisting of a showering 
apparatus, through which water is let fall, by which a portion of the escap- 
ing sulphur, arsenic, etc., are deposited in the pans and removed at plea- 
sure. 


Animal and Vegetable 


Improved Pump. 

Samuel H. Warner, Darbyville, O.—This invertion consists of a double 
acting pump with two cylinders and alternating plungers, of which each 
plunger slides in a narrower tube or telescope, while its piston forms, with 
the tube and outer cylinder, a varying space, in which a constant body of 
water acts, by a communicating pipe of the pump cylinders, on the plun 
gers, and accelerates the raising and lowering of the same. The action of 
the plungers and valves is claimed to be expedited, and an increased lifting 
capacity of the pump produced. 


Improved Plow. 

John W. Thomas, Silver Springs, Tenn.—This invention relates to the 
combination of pivoted blocks or rollers and cross bars or plates for con- 
necting the plow beams and standards, whereby the plows are allowed 
movement in any direction, one relative to the other. By suitable con- 
struction, and by reversing the plows, two shovel plows may be connected 
with the turn plows for plowing out the row. This construction also ena- 
oles two right hand plows to be used forjthrowing the first two furrows. 
The same construction enables the plows to be arranged for breaking out 
the middleof the row. By det g the ting device and attaching 
another handle, each plow may be used as a single plow. 


Improved Mainspring Attachment. 

James C. Edwards, Binghamton, N. Y.—This is an eccentric notch in the 
face of the arbor of the barre! to which the mainspring of a watch is con- 
nected, the notch being as deep as the thickness of the spring, and termi- 
nating with the end of the spring bya radial wall, extending to the true 
circumference of the arbor. The object is to so shape the arbor that the 
spring end will not form an abrupt projection for the first coil of the spring 
to wind over, which produces an extra strain and bend at that point, and 
weakens it so that it breaks, moreover causing an irregular action of the 
watch, which it is desirable to avoid. 


Impreved Foot Mat. 

Theodore W. Elis, Macon, Ga.—This invention consists in a number of 
parallel bars, either of wood or metal, confined by iron bolts or rope, and 
securing the necessary fillingfora mat. The filling, when worn out, may 
be replaced. 





Impreved Cotten Bale Tie. 

William C. Banks, Como Depot ,Miss.—This invention consists in the com- 
bination of a band and buckle, the former crimped near one end and the lat_ 
ter having a tongus bent below the plane of side pieces to form an improved 

tie. 





iste in means whereby a heating stove may be made to economize fuel 
and supply heat by radiation, reflection, and’convection in a more thorough 
and effectual manner than has been heretofore used. 


Improved Copying Press. 

Philander 8. Abbott, Bowling Green, 0.—This invention relates to copy- 
ing presses, and contemplates the manufacture of an article that will be 
less expensive and may be brought within the reach of persons in the small- 
est business and of ordinary private individuals. It consists in a copying 
Press compesed essentially of base and slotted standards, together with a 
spring retracted and driving wedge. 


Impreved Waterpreefing Compound. 

A. C. MeKnight, Philadelphia, Pa.—The basic or primary compound con- 
sists cf iodine, wheat starch, alum, oil, and soda. This is combined with a 
preparation known as acetate of alumina. Leather treated with this com- 
pound is rendered perfectly waterproof without discoloration or stiffening 
or other injury of fiber. 


Improved Medical Compound. 

J. P. Dyer, Lynchburgh, Va.—This compound is a salve for application to 
sores, ulcers, cancers, tumors, etc., composed of red oak bark, sarsape- 
rilla, belladonna, hyoscyamus, honey, spirits turpentine, camphor, bees- 
wax, and beef or mutton suet. 


Impreved Type Distributing Machine. 

John A. Reynolds, Danville, Pa.—This invention relates to that class of 
machines which are used for distributing into appropriate cases the type 
that has been printed from, and is a new and improved arrangement for 
doing the same, by which the operator is enabled to effect said distribution 
by simply reading his matter and operating appropriate keys. [t consists 
in an arrangement of keys which operate upon arms attached to a shaft, 
which is provided with a loose sleeve, pinion, and ratchet wheel. Uponthe 
pinion moves a rack which is connected with a bar, which in turn is at- 
tached to a secure bar that presses against the line of type in the galley, 
and, each time a key is touched, forces a type over a passage, where it is 
held in suspension by a spring-seated tongue until a vertical ejector plunges 
down and relieves it. The type then falls of its own weight through a 
curved chute which brings it to a horizonta] position upon the table. To 
a hinged sectional metallic belt, revolving around pulleys and running in 
grooves with its upper surface level with the table, is attached an arm 
which, as the belt revolves, passes over the surface of the table to the fin- 
ger of the key which brought it out ; said finger, having been drawn by the 
action of a cam groove in the hinged belt across the table, grasps the type, 
and, by the action of the same cam groove,draws it back over the open end 
of its case, into which it falls. When a line has thus been distributed, the 
bar which pushes the line of type out is rum back, and the column of type 
in the galley advanced by the automatic operation of levers, cams, and pul- 
leys. The operation of this machine is thus reduced to five mechanical 
sections: ist. Forcing the type into suspension above achute. 2d. Driving 
it down the same. 38d. Carrying it along the table. 4th. Depositing it in its 
case. 5th. Advancing the column of type in the galley when a line hae been 
distributed. 


Improved Can for Oil, etc. 

Francis E. Josel, Freeport, [11.—This invention consists of a spout, turn- 
ing in a socket of the body of the can, both being provided with cor- 
responding apertures, through which the of] is discharged when both are 
brought into connection with the interior of the can, closing the same 
when separated. The end or nozzle of the spout is placed under an angle, 
corresponding to the body of the can, to its lower part, turning in the 
socket and provided with a projection which catches into a groove of the 
can top, so as to be retained firmly thereon, and there closed by a smal! cap 
hinged to the can top. 


Improved Slate Frame. 

Joseph W. Cremin, New York city.—The common methed of holding the 
slate by one corner of the frame, and pressing the opposite diagonal corner 
against the breast or stomach, the inventor bas found, by thirty years’ expe- 
rience in the school room, to be very injurious to young children. Hence, 
he makes a curved notch in the frame, by which the slate can be held rest- 
ing on the arm. He also uses metal caps for fastening the corners of 
the frame, and rivets, having projecting heads, for receiving said caps, 
said rivets having projecting heads to receive the shock and protect the 
slate from breaking when it falls. 


Improved Combined Work and Spool Holder. 
William W. Tunis, Easton, Md.—This invention relates to that class of 
devices which are intended to facilitate the holding of ladies’ work,so that 
it may be gradually and intermittently moved in an easy and convenient 
manner. 

Impr¢ved Ruffier foriSewing Machines. 
John Irvine, Ickesburgh, Pa.—This invention is an improvement on the 
clase of ruffiers in which motion is derived from the needle post, and the 
feed may be changed or adjusted while the machine isin operation without 
interrupting the work. It relates to pivoted and parallel epring bars, com- 
bined or operating with a notched vertical plate for changing the feed of 
the ruffier. 


Improved Ice Plew and Ram Att fer V 
D. Conrad Grant, Houghton, Mich.—The ram is constructed with a 
lined, or r ded front prow, and is bifurcated to fit exactly 
the shape of the stem of the vessel, extending backward along the same. 
The whole attachment is easily adjusted from the deck of the boat. A re- 
cess in front contains a torpedo, which may be used for breaking heavy 
masses of ice which are not penetrable by the plow and the power of the 
vessel, and also, in times of war, for the purpose of destroying the vessels 
of the enemy. 


Improved Machine for Nailing Shee Soles. 
Elton F. Richardson, Reading, Mass.—This invention has for its object to 
farnish an improved machine for nailing shoe soles and heels, and for 
various other simfilar purposes,with a continuous wire driven into the arti- 
cle to be nsiled before being cut off. The invention consists of an extensi- 
ble guide for the wire, which is composed of a series of bars adapted to 
close together, and thus support the wire in its descent into the leather. 


Improved Wagon Jack. 
James 8. Rowland, Senecaville, Ohio.—This implement consists of a 
base, an upright bar and an { d bar ting the two. To the last 
and above the standard is pivoted a lever; to thesame and below the stand- 
ard is pivoted another bar. The ends of the lever and the bar last men- 
tioned are pivoted to a notched bar. In using the jack, the free end ef the 
lever is raised, and the jack is moved forward until the axle rests in one of 
the notches. The lever is then lowered until the load has been raised to 
the desired hight. The hook on the lever is then swung forward until it 
catches upon one of the teeth of a ratchet bar which holds the lead sus- 
pended. To lower the load, the load is lowered slightly, which allows the 
hook to drop away from the ratchet, when the load can be easily lowered. 


Improved Lamp Pendant. 

William M. Underhill, Oconto, Wis.—This invention consists of a piece of 
wire bent in triangular form, with the base bent up in the form of two 
sides of a triangle toward the apex, at which point there ‘s a little notch to 
hold the pendant when pended for use. The contrivance is to be used 
for lewering a lamp to clean it, and for other purposes, by shifting the pen- 
dant out of the notch in the base wire of the triangle, and letting it drop 
down in one of the angles between the base and one of the side pieces, by 
which the lamp will be lowered considerably from its normal position. 


Impreved Sewing Machine. 
Johannes Bihr, Hamburg, Germany.—The object of this invention is to 
provide for family and other purposes a sewing machine which allows the 
direct use of the common spools without requiring the spooling of the 
thread on the bobbin, performing the work with equal exactness and dis- 
patch. The invention consists of the arrangement of a pivoted lqyer arm 
at the needle bar, which takes up or feeds, in tion with ten- 
sion devices, a sufficient quantity of thread to the thread catcher pivoted 
below the throat plate, so that the larger shuttle containing a common 
spool of thread may freely pass through the loop of the needle, and form, 
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Suapeves Wheel ter Vehicles. 
Oliver Lundin, Richland, lowa.—By suitable construction, by screwing up 
a band nut, disks will be pressed against the ends of the spokes, securely 
clamping them in place. This construction allows any of the spokes to be 
removed and replaced by new ones without taking off the tyre. 


Improved Herse-Detaching Device. 

William Rosenbaum, Cheyenne, Wyoming Ter.—This is a device for de- 
taching horses at any moment from carriages, buggies, wagons, reapers 
mowers, or other vehicles,so that not only vhe individuals, but also the 
vehicles, are protected against injury from runaway or vicious animals. 
The invention consists of a lever attachment to the pole or tongue of the 
vehicle, which may be operated from the seat 80 as to detach a clevis with 
wedge-shaped ead, to which the double tree is applied. In case of avy ac- 
cident or danger, the horses may be instantly detached by pulling the hand 
lever back, which forces the sliding bar beyond ite guide recess and gives 
sufficient play to the wedge clevis to slide out. The horses carry then the 
double tree along with them, leaving the vehicle behind. 


Impreved Liquid Vent. 

Hiram W. Love and James Talley, Jr., Kansas City, Mo.—This inventicn 
relates to means by which air may be readily introduced into a barre!, keg, 
or vessel of liquid, in order to counterbalance the air pressure at the out- 
let, and thus admit a free flow of liquid from the vessel. It produces a 
very neat, simple, and effective device for the purpose. 


Impreved Derrick, 

Charles Roberts, Mattoon, Ill.—This invention consists of an inclined 
sweep mounted on a frame pivoted on the top of the post, and also pivoted 
to said post at or about its middle, and braced in a simple and efficient 
way, 80 that the weight may be raised higher than the post, end the sweep 
may revolve entirely around the latter. The apparatus is adapted for 
loading and stacking bay, handling coa) and the like, and may be made 
portable, by having the post mounted on a platform instead of on the 
ground. 

Improved Sink Trap. 

George Miller, Johnston, R. I, assignor to himself, Henry Miller, and 
Alfred B. Irons, same place.—This invention consists of revolving scra- 
pers in the trap for stirring up the sediment to be carried away by the wa- 
ter. The scrapers are turned by a thumb bit above the strainer, and are fixed 
on the lower edge of the inverted cup of the trap. The cup is arranged to 
revolve either with or without the strainers. This cuntrivance saves the 
labor of unscrewing the strainer and screwing it down again every time the 
trap needs cleaning out. 

Improved Drawers. 

Emil Well, New York city.—The object of this inveution is to furnieh for 
general underwear drawers which fit not only more completely to the 
body, but keep also the stomach warmer by taking the place o! the abdom- 
inal band. Thisend is effected by extension flaps, which f0..1, Wucn applied, 
a double layer over the stomach. 


Improved Compound fer < Cotten Varn. 

Henry Wegmann, New York city “’"*"*r to H. Wegman & Co., same 
place.—This is an improved col '-“-~- or sizing cotton yarn, consisting of 
tallow, soft seap, rosin, vitriol -+ iron,and onions. This compound is de- 
signed to be added to twenty-five or seventy five pounds of siarch, or fifty 
to one hundred pounds of flour, the rosin, vitriol, onions, and tallow being 
bofled till rendered sufficiently liquid to mix freely with the other matters ; 
then the soap is melted in a tank separately, by hot water and steam, and 
the above mixture added. The ingredienta are thoroughly mixed with 
steam, and then added to the starch or flour in another tank, together with 
the proportion of water requisite for making the sizing more or less stiff, 
according to the size of the yarn for which it is intended, the starch or flour 
being also varied to sult the case in hand. 


Improved Harvester. 

John Werner, Jr., Prairie du Sac, Wis.—This invention consists of a bind- 
er’s platform and tavles, attached to a tongue frame, which is pivoted on 
the wheel frame at or near the axis of the main wheel. There is also an 
adjusting lever, connecting the whee! frame and the tongue frame, for ad- 
justing the wheel frame to tilt the cutters up or down, for cutting high or 
low, without tilting the platform and tables out of their proper level. 


Improved Composition for Artificial Stene. 

Luke W. Osborn, Youngstown, Ohio.—This is an improved artificial 
stone, cast in slabs or blocks of any required size and shape for laying side 
walks, for the foundavion of iron fences, for well covers, door steps drat 
tile, sewer pipe, and other parposes: which will not crumble or wea 
through, as imperfect blocks cannot be transported and laid: which sha 
have a light gray color upon its surface to prevent it from absorbing thé 
sun's rays and being softened ; and which may be made of d'fferent colors 
or may have patterns or figures of different colors upon its surface. The 
upper parts of the slabs for any desired depth are made of a light gray 
color by the application of gum turpentine, pine resin, and aqua ammonia, 
in suitable proportions to the cement forming said upper portions. 


| Improved Chimney Top. 


William Hervey Connor, Muscatine, lowa.—This invention is a eonical 
current-guiding ehimney cap, on which is placed the vane, provided with 
an arc strap, perforated at several points to allow the obliquity of said cap 
to be changed, according to the draft required. 


Impreved Glass Bottle. 
Thomas P, Spencer, New York city.—This invention consists of a glass 
bottle for perfumery, made in the form of the bast of the human figure, 
with certain modifications of the shoulders in form and dimensions of the 
same anc other parts, as compared with a true bust, to adapt it to a shape 
that is practicable to produce in glass by blowing it in molds. 


Impreved Plow. 

Julius Hartmann, Jefferson County, Ky.—This plow may be used to open 
a trench or furrow, or for cultivating certain kinds of crops. By turning 
the share either to the right or the left, it will cause a change in the posi- 
tion of the wings, so that one of them will lie paralle] with the beam, and 
the other stand at a large angle to it, corresponding respectively to the 
positien of the land side and mold board in the ordinary plow. The greater 
the angle or inclination of the share to the beam, the more land taken or 
the wider the furrow made. 


Improved Oil Can Faucet. 

Frank Spinning, Steilacoom, Wash. Ter.—This invention consisis of a 
detachable faucet for oi] cans, to be used for drawing oil from the com- 
mercial cans now commonly used for packing the oi) fer market. The ob 
ject is to enable the faucet to be shifted readily from an empty can to a full 
one and suave a special faucet foreach can. There is a flange on the end of 
the faucet of such a shape as readily to be slipped into a narrow hole in 
the can. By means of washers,and a binding nut, it is then tightly secured 
in place. 


Extracting Sliver, Gold, and ether Metals trom their Ores. 
James Douglas, Jr., Quebec, Canada, Thomas 8. Hunt, Boston, Mass., 
and James O. Stuart, Georgetown, Col. Ter.—Copper pyrites is mixed 
with iron pyrites,in such quantities as will fesult in the most thorough 
extraction of silver. The ground ore is then calcined with common salt in 
a suitable furnace, as is usual in the chlorination of silver ores. The 
charge, when withdrawn, is to be treated by agitation or lixiviation in any 
suitable vessel with a bath consisting of a solution of protochloride of 
iron and common salt, as in the Hunt and Douglas patent copper process. 
The bath dissolves the copper, besides the zinc and the greater part of the 
silver which has been chloridized in the furnace, while the copper in the 
solution chioridizes the silver which escapes chloridization in the furrace. 
After digestion for four or eight hours at 120° to 200° Fah., the solution is 
drawn off and the silver precipitated by allowing it to remain for soiwne time 
in contact with sheet copper, or by filtration throngh cement copper. 


Impreved Middlings Purifier. 
William H. Todd and Ephraim C. Keyser, Utica Mills, Md.—This invea- 
tion relates to the purification of middlings in a mere convenient, thoreugh 
and perfect manner than has been usual heretofore. or possible by thé 





tmacninery employed for that purpose. 
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Business aud Personal. 


Charge for insertion under this head te $1 a Line 





Wanted—The Manufactare of “Specialties” 
mad? mostly of Wood. Sayer & Co., Meadville, Pa. 
Key Seats weaken shafting—Set Screws 
ring it avd catch belting aod clothing. Both Keys and 
Set screws throw pulleys out of balance in fastening. 
The Taper-Sleeve Belt Pulley has none of these onjec- 
tionable features. Une Palley sent on trial. A. B. 
Cook & Co., Erie, Pa. 
The Comet —Telescopes,Spy. Glasses,Lenses, 
Microscopes, List free. McAlister, 49 Nassan St., N.Y. 
Iam now furnishing Iron Roofing, coated 
with the best Metailic Paint, for only (7) Seven Dollars 
per squ«re. Orders solicited. Address Abram Reese, 
Pittebargd, Pa. 
Rice Hulling Machines— Manufacturers,send 
Price Lists to C. Burnes, Westville, Simpson co., Miss. 
D'e 8.nker Wanted. Difficult new doorplate. 
Address, 10 July, E.8.H ,3 Rem. Block, Syracase, N.Y. 
The Pickering Governor, Portland, Conn. 
Tuck’s Patent Piston Packing. Address 
Gutta Percha & Rubber M’f’g Co.,"26 Warren St ,N Y. 
Cobalt and Nickel Salts and Anodes, the 
best coating for all metals, with ivstructions for Etec- 
tro-plating. Chromium negative plates for batteries, 
three ceuts per square inch, and batteries fur all pur- 
poses ; the best known for power and constancy. G. w. 
Beardslee, 122 Plymouth St., Brooklyn, N.Y. 


Portable Engines 2d hand, thoroughly over- 
hauled.at Cost. 1. &.Shearman, 45 Cortlandt St.,N.Y. 


The Baskins Machine Co. Boilers are all 
tested and insured by the Hartford Steam Boiler Inspec- 
tion and losurance Co. Warerooms 46 Cortiandt St.,N.Y. 

Babbitt Metals—For the very best, send to 
Conard & Murray, Iron and Brass Founders, 30th and 
Chestnut 8ts., Poiladelphia, Pa. Write for Circulars. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 Marray 8t.. New York. 

Diamond Carbon, of all sizes and shapes,for 
drilling reck, sawing stone, and turning emery wheels; 
also Glaziers’ Diamonds, J.Dickinson,6) Nassau St.N.Y, 

Protect your Buildings—Fire and Water- 
proof! One coat of Glines" slate paint is equa! to four 
of ray other; it fills up all holes in shingle, felt, tin or 
tron roofs—pever cracks nor scales off; stops al) leaks, 
and ts only @c. a gallon ready for use. Local Agents 
wanted. Send for testimonials. N. Y. Slate Roofing 
Co.. 6 Cedar &t., P.O Box, i761, N. Y. 


Stencil Dies & Steel Stamps, all sizes. Cata- 
logue and samples free. E. M. Douglas’ Brattleboro’, Vt. 


Linseed Oil Presses and Machinery for 
Sale. Perfect order. Very cheap. Wright & Lawther, 
Chicago, Il. 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Batley, Farrell & Co., Pittsburgh, Pa. 

Forges—(Fan Blast), Portable and Station- 
ary. Keystore Portable Forge Co., Philadelphia, Pa. 

Boilers and Engines, Second Hand. Egbert 
P, Watsoo, 42 Cif! 8... New York. 


Taft's Portable Baths. Address Portable 
Bath Co., 156 South Street, New York city. 

For Sarface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass, 

For economical Vertical Steam Ruigines, go 
to the Haskins Mecaine Co. 4 Cortiandt St., New York. 


The “Scientific American” Office, New York, 
fe fitted with the Minteture Electric Telegraph. By 
touching little buttons on the aesks of the managers, 
signals are sent to persons tn the various departments 
of the establishment. Cheep and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price #5. F.C. Beach & Co., 63 Broadway, New York, 
Maxers. Send for free \llustrated Catalogue. 


All Fruit-can Tools,F erracute,Bridgeton,N a. 
Brown’s Coalyard Quarry & Contractor’s Ap- 


paratas for hoisting and conveying materals by tron 
cable. W. D. Andrews & Gro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular, 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. 8. Lincoln & Co., Hartford, Conn, 

For Solid Wrought-iron Beams, etc., see ad- 
vertisemeat. Address Union Iron Mills, Pittsburgt, Pa., 
or lithograph, etc. 

Hydraulic Presses and Jacks, new aad sec- 
ondthend. “%. Lyon, 47) Grand Street, New York. 

Peck’s Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn 

Smali Tools and Gear Whee's for Models, 
Lis: free. Goodaow & Wightman ,23 Cornaill, Boston,Ms, 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate cost have made 
these goods popular. fiomer Foot & Co., Sole Agents 
or Americs, ® Piatt Street, New York. 

Mining, Wrecking, Pumping, Drainage, or 
MB Rete | sale weak Bee advertise- 
mest. Andrew's Patent, inside page. 

Automatic Wire Rope R. BR. conveys Coal 
Ore, &c., without Trestle Work. No. 4 Dey sucet, N.Y 

A F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. & Dey street, New York. 

Bert Philadelphia Oak Belting and Monitor 
Btitched. C. W. Arny, Manufacturer, 901 & 903 Cherry 
St.. Philadelphia, Ps. Send tor circular. 

Temples & Oilcans. Draper, Hopedale, Mass 

Dean’s Steam Pumps, for all purposes; En- 
gines, Bollers, iron and Wood Working Machinery of 
all descriptions, W. L. Chase & Co., 9, 9,97 Liberty 
Street. Sew York. 


Buy Boult’s Paneling, M>ulding, and Dove- 
atling Macnine. Send for circular and sample of work. 
B. C. Mach’y Co., Batule Creek, Mich.. Box 227. 

Engines, Boilers, Pumps, Portable nes 
Machinists Tools.1. A, Shearman, 45 Cortlandt 8t., N.Y. 

For best Presses, Dies and Fruit Can Tools, 
Bilies & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y, 

Iron Roofing—ficott & Co., Cincinnati, Ohio, 

Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending meseages, makipg magnets, the 
electric light, giving alarms,and various other purposes, 
Can be put in operstion by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price, F. C. Beach & Co, , 268 
Broadway, New York. 

Rue’s “ Little Giant” Injectors, Cheapest 
and Best Botler Feeder tn the market. W. L. Chase é 
Co. ,%, %, 1 Liberty Street, Rew York. 


Scientific 
















SSPONDENTS 2 
— 
W. 4H. F. will find engravings of electro- 
motors In back numbers of the SCIENTIFIC AMERICAN 
—W. 8 M. will find directions for soldering files on p. 
90, vol. 30 —J. F. will find details of tanning sheep skins 
with the wool on on p, 147, voi. 30.—A. W. C. should 
send us a deseription of his plan for preventing fires in 
buildings.—S. J. H. will find direct,ons for transferring 
epgravings to wood on p. 138, voi. 30 —H. R. wi!) find 
directions for waterproofing cloth on p. 90, vol. 30 , and 
for preventing mildew oa p. 158, vol. 30.—J. A. C. must 
send his name.—G. M. H. will find fall information in 
regard toconcrete walls in the anawer to J. L. C., p.138, 
vol. 30. As to potato bugs, see p. 52 of this issue.—J.S. 
N. will find fall directions for tempering springs on p. 
261, vol. 29; for tempering mil! picks, on p. 170, vol. 25.— 
C. W. R. is informed that we published a good recipe 
for wood filling on p. 155, vol. 30. 


J. B. asks: 1. On what class of sea-going 
steamcrs are high pressure engines used? A. They are 
not used. 2. On what class of sea-going steamers is the 
condensing engine used, and what is the pressure of 
steam most commonly employed in such engines? 
What are the extremes of the pressures employed ip 
such engines, measured above aperfect vacuum? A. 
On all. Steam pressure yaries from 30 to 80 pounds. 3, 
Issteam generally worked expansively in sea-going en 
gines, and what is the lowest terminal pressure in both 
the high pressure and condensing engines for sea-going 
purnoses, measured above a perfect vacuum? A. Yes. 
Terminal pressure as low as 5 pounds insome cases, 4. 
Is the Woolf engine used to any considerable extent in 
sea-going engines as a high pressure engine? A. No. 
5. What is the most common form or type of sea-going 
condensing engines? A. Vertical two-cylinder engiues 
6. If, at an additional expense of $100 in the first cost of 
an engine of one hundred horse power and perhaps $200 
in a one thousand bherse power, the effective working 
power could be increased from 10 to % per ceat,depend- 
ing on the pressure ranging from 60 Ibs. to 150 Ibs. above 
a perfect vacuum, wouldit be worth the trouble? A. 
We do not get aclear idea of what you mean. 


8S. asks: Which is the strongest and will 
bear the most weight, a hollow pillar or a solid one, of 
fron, of any size? A. Thesolid one. The same weight 
of iron, however, made into a hollow (and of course 
larger) pillar, will be stronger than if made into asolid 
one. 

J.8.S. says: 1. I have been running my 
cotton gin by steam power, usinga 10 horse oower en- 
gine. [have recently erected a steam saw mil] near my 
gin house; engines are about 180 feet apart. I want torun 
my gin from my saw mill engtoe, if it is practicable. 
Will it be cheaper to run the gin by wire rope, or cor- 
vey the steam from saw mill boiler to my small engine, 
180 feet, thereby doing away with one boiler? A. We 
would recommend the latter plan. 2. What sized pipe 
should be used to convey thesteam from boiler to en- 
gine? A. About 2inchesin diameter. 3%. Would it be 
bettertoconvey the pipe under or above ground? I 
peed about six horse powerto run thegin. A. Which- 
ever is most convenient. 4. Will under runner rocks 
aneweras well for grindingcorn as upperrunner? A. 
We think that they will; but there is considerable dif- 
ference of opinion among millers in regard to this mat- 
ter. 


L, A. G. says: I bave made a field camera 
by tne directions given in Science Record for 1874, but 
find no image on the paper uniess the object is held 
within two feet of tLe lens, or the paper held within 
three inches of the mirror. My lens ts 24 inches in wicth 
with 7 inches focus, and made to slide inand out; the 
box is supported about 20 inches above the table, and a 
dark chamber is made by covering the wire with thick 
darkcloth. Whatis the matter? A. If the object or 
foregrouad is ten feet off, then the shorter conjugate 
focus of your lens will be 735 inches. The paper or 
ground glass must be placed at this distance from the 
levs, or alens of focal length equal to the distance from 
table to mirror, plus the distance from mirror to Jens, 
may be substituted; or you may reverse the box so 
that the lens is between mirror and table. 


H. R. J. says: I work at architectural draft- 
ing and wish to be a thorough architect. I havea very 
good English education, but cannot afford to go to c)l- 
lege. Can youtell me what course I should pursue to 
attain what I wish? Isa thorough knewledge of con- 
structive carpentry pec2ssary? What ts the best and 
simplest work un it? A You could succeed best by go- 
ing into the office of an architectin good practice, and 
thus get access to his library, where you would find, 
moot likely, the best works on every branch of thesub- 
ject. In the mean time, you will find Tredgold’s “ Car- 
pentry an excellent book to begin with, 


F. C. R. asks: How are hollow plaster of 
Paris toys made? A. They are made io two or more 
parts, and tuen joined together. 


J. E.8. asks: How can the residuum in the 
still after the distillation of petroleum be best purified 
to prodace a nice paraffin 011? A. American otls con- 
tein but a small propertion of paraffin. The crude oil 
is first put into a still, into which steam can be admit- 
ted ; the st{lJis also heated externally by fire. 25 per 
cent of a fluid is obtained which,on being submitted to 
fractional distillation, yields bydrocarbon of specific 
gravity 0°62 to 0-86, while the boiling pint varies from 
26 7° toW0°, The lightest and most volatile of these 
hydrocarbons is used as an anesthetic (koown as Sher- 
wood ot), while the heavier oils are burnt in paraffin 
lamps. The residue of tiis first distillation (about 75 
per cent of the original quantity) is again distilled with 
steam at 150° to 200°, and the products, of variable vola- 
tility are separately collected. The last portions of the 
distillate contain chiefly paraffin, which is in a crude 
state separated from the liquid by artificial cold. The 
heavy ofl ts used for lubricating. and the paraffin is pu- 
fied. Thisis the treatment of the Rangoon oil, from 
Burmah. 


8. H. D.asks: Will hot water put out fire 
on a building that is ignited by lightniog? Some people 
maintain that it willnot. A. Most certalaly, if applied 
properly andin sufficient quantity. 


E. K., Penza, Russia, and others write for 
practical details of a process for burning bricks with 
mineral of], mentioned on p. 53,vol 90. A. The writer 
of the paragraph declines to give further information. 


O.L. asks: Is there any simple and cheap 
method for rendericg paper damp proof, so that, ta giv- 
ing it a form by embossing, it will not get out of shape? 
A process involving the passing the paper though a li- 
quid would be advantageous for the purpose. A. Yes; 
by saturating {t with ofl. If you will state more fully 
what you desire to know, perhaps we shall be better 
able to answer you. 





Ameria. 


E. P. says: I have in use a 32 horse power 
boiler witb Se tares inch faes. The brick work strikes 


the boilerabout 4 inches below the water line. Thesaid 
arch needs repairing. Would it be advisable to construct 
the cover 4 inches from the shell? Would nota boiler 
arched over ip such a mannersupply drier steam than 
when covered in the ordinary way? Wouldthere be 
more danger of explosion? A. Such an arrangement 
as you propose is verycommon. 2. Would coa) tar and 
plaster of Paris make a good cement for roofs? Woula 
itrender it av fireproof asif the tar were boiled? A.It 
will probably answer quite as well asif the tar were 
boiled, provided you can make the mixture as thor- 
oughly. 

E. L. E. says: A friend says that the light- 
ning seen at a distance in summer evenings is heat light- 
aing. I say there is never any lightning unless there is 
thunder; but it being at a great distance, we caunot 
hear the thunder. He also says that the thunder comes 
before the lightning; but as it takes so long for the 
sound to reach us, we see the lightning first. I con- 
tend that the lightning comes first, and that the thun- 
der is caused by the rushing together of the air after be- 
ing rent by the electricity. He says that there is never 
any thunder accompanying flash lightning, that it only 
comes with what is called chain lightning, and I say 
that the thund panies both kinds of lightning. 
Which of usisright? A. As the lightning causes the 
thunder, you are right in the main. Wherever there is 
lgntning there is always thunder, although it may be 
80 far distant as not io reach the ear; this heat light- 
ning, so-called, is merely the reflection of very distant 
flashes below the horizon. 

M. A. says: The peach crop in this section 
of our State is beeoming a matter of some importance, 
and the great difficul.y in packing for shipment is the 
heat. Can a packing room, 20x20 feet, be so constructed 
thata low temperature can be maintained without the 
use of ice, and is there any agent other and cheaper 
than ice by which the temperature of a room can be 
kept at 45° or 50° Fab.? A. All methods for producing a 
low degree of temperature (excepting that of ice) are 
costly and trou»lesome. Such @ room as you speak of 
could certainly be constructed. There is one simple 
plan, however, which seems to have worked well, and 
that is as follows: A small room, such as you speak of, 
is built entirely of wood and as nearly airtight as posat- 
ble, having ouly one small door. The room should be 
built with double walls, about six inches apart, and be- 
tween these walls should be filled with sawdust; the 
room is then covered both inside and out with a double 
coating of very thick felting. Into a netting hung in 
one of the top corners of the room is placed about 100 
Ibs. of ice; the room can now be filled with fruit and 
the door or opening made tight. It is said that fruit 
so stored will keep for months uneltered. After once 
clos'ng the dooror opening.it must not be again opened 
untilit is desired to remove the fruit. 


M. A. B.—We have never seen any noise- 
less gunpowder. 


R. O. P. asks: Which of the fillings used 
in fireproof safes have stood the best in large fires? Is 
cement and water or plaster of Parts and water consid. 
ered the best? A. There has never yet been asafe con- 
structed that was absolutely fireproof. That in which 
a filling of alum is used is claimed to be the nearest ap- 
proach to fireproof. But plaster of Paris and hydraulic 
cement also are used. 


A. L. B. says: Iam building a small oscil- 
lating engine, the cylinder having 1 inch stroke and 
inch bore. I would like to make a double acting engine 
of it, fora small screw steamer. Ovuld you give me a 
simple way of making this? A. Arrange the valve so 
that it will admt{t steam at each end of the cylinder al- 
ternately, opening the opposite end of the cylinder to 
the exhaust at the eame time. 


F. 8. J. asks: A few days ago I placed in a 
small phial a solation of water and sulphate of copper. 
I then added about 20 drops of sulphurte acid, which 
made the solution quite warm; and baving some am- 
monia near at hend, [added it aleo to the mixture, by 
way of experiment. Immediately one half (the upper) 
of the solution turned dark blue, with a hard white or 
cream-colored substance moving at the bottom of it. I 
shook the bottle a moment or so when the dark blueand 
white substance entirely disappeared. The bottle be- 
ing now fu‘l,I emptied about helf of it out, and in its 
stead placed ammonia and spirits of turpentine, which 
had the same effect at first as the ammonia ip the former 
mixture; bat after shaking for some time, the mixture 
turneda brightgreen, but was not clear, A. The heat 
developed on the addition of the sulohuric acid was due 
to its entering into chemical union with the water. You 
added the ammonia. It is lighter than the liquid, and 
only mingles with the upper surface. There the ammo- 
niaisin excess. The azare liquid is the solution of the 
basic sulphate of copper in excess of ammonia. The 
solid part below the azure is the basic sulphate, where 
the ammonta is presentnot in excess. At the bottom 
the liquid is acid from excess of sulphuricacid, On 
shaking t'se bottle, the above-formed bodies redissolve 
in the sulphuric acid to form sulphate of copper and 
sulphate of ammonia. The turpentine bad no effect ; it 
wastheammonta. The green turbidity was due to the 
basic sulphate; if you had added less ammonia, it 
would have been a dense precipitate. If you had added 
more, it would have dissoived to an azure liquid. Do 
not waste time in making such mixtures; go through a 
systematic course of qualitative chemical analyeis. 


J. W. says: 1. I have a new cistern for 
rain water. e paint on the roof is dry. Is the first 
filling of the cistern fit for use, or should it be pumped 
out and filled a second time before using? Shouldit be 
ventiiated,and bow? A. The first filliog of the cistern 
might be fit forsome uses and not for others; if you 
mean for drinking, we should say not. If the leaden 
pipe that supplies the water from the roof is of good 
size and is not trapped by having its lower end in the 
water, this itself will give you ventilation; bat if you 
have an overflow pipe leading toa drain, it should be 
trapped. 2. The tank in the roof of my heuse ia lined 
with lead, and the pipe (leading some 8 feet) is lead 
Is water from the lead tank, through lead pipe, good 
for cooking purposes? A. We should say that water 
standing in a lead-lined tank, and supplied through a 
lead pipe, was not good for cooking purposes. 5. How 
long should I watt before moving into a new house after 
the plastering and painting is finished? A. If the 
weather is good and the house kept open to let the air 
be frequently changed, it ought to be in a proper condi- 
tion to be occupied in three weeks after the last coat of 
paint is puton. 

8. asks: What is the best method for test- 
ing the percentage of chlorine in bleaching powder? 
Can yougive me the name of some work where I can 
find specific instructions relative thereto? A. The 
mostrecent is the iodometrical method, snd is based 








upon the fact that asolution of chloride of lime sepa- 
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rates the iodine from a weak and slightly acidified iodide 
of potassium solution, the iodine beiog quantitatively 
estimated by means of byposulphite of soda. The test 
is thus executed: 100 cubic centimeters (=1 gramme) of 
bleaching powder solution, obtained by dissolving 10 
grammes of chloride of lime in 1 liter of water, are 
mixed with %cubic centimeters of solution of iodide 
of potassium acidified with dilute hydrcchloric acid. 
The ensuing clear, deep brown colored solution is treat- 
ed with hyposulphite of soda solution until quite col- 
orless. The hyposulphite of soda solution is composed 
of 248 grammes of that salt tol liter of water; 1 cubic 
centimeter of this solution neutralizes 0 0127 grammes 
of iodine and 0°00355 grammes of chlorine. 


W. J.N. W. asks: 1. I hear some men say 
that they can tell where a stream of water is, under- 
ground, and within a foot or two of its depth. bya 
forked switch which they hold intheirhands. Is this 
true? A No. 2. Iseethat the locust deposits its eggs 
in the twigs of trees. Why is it that they come up out 
of the earth and from what depth do they come? Do 
they eat anything while they stay in the ground? A. 
The eggs of the locust (cicada septemdecim) are depos- 
ited in pairs in the terminal twigs of different species of 
decid trees, lally the oak. The larve hatch 
out in about six weeks after they are laid, and drop to 
the ground, in which they live,feeding on roots of trees, 
for exactly seventeen years, the pupa state lasting but 
afew days. Wheu about to transform into the winged 
state they ascend to the surface, making cylindrical 
burrows, firmly cemented and varnished so as to be wa- 
terprvof. In low and wet localities the pupx often ex- 
tend these galleries from four to six inches above 
ground, leaving an orifice of egresseven with the sur- 
face. In the upper end of the chambers the pup# can 
be found awaiting their approaching time of change, 
They will then back down to below thelevel of the 
earth, and, issuiag forth from the orifice, will attach 
themselves to the first object at hand, and undergo their 
transformations in the usual manner. They issue from 
their burrows in countless m!litons, in forests or «here 
forests were seventcer years before. The singular 
noise sounding like “ Pharoah” produced by the males 
in these camp meetingsis absolutely deafening. After 
depositing thetr eggs in the twigs of trees, they scon 
perish, no f90d of any kind betng taken by them in their 
brief above-ground existence, nor do they fy far from 
theirburrows. They have different periods in d‘fferenct 
Iecalities; in this vicinitythey appeared in 1843 and in 
1860, and will appear again in 1877. 


G. F.P. says: 1. We are informed that 
hollow copper lightning rods are used in preterence to 
solid ones, On account of conducting the electricity 
better, algo that the hollow rod coaducts better, as the 
atmosphere is damo within the rod, which is a better 
conductorthan metal. Is this so? If so,and the rod 
were smashed together in bending and turntog the 
eaves, would it not render it dangerous? Does not the 
current require the same amount of space to pass all 
the length of the rod asat the beginning? I have no- 
ticed some rods that were smashed nearly together 
where they were bent in turning the eavesand cornices, 
does this make any difference? A. A good materia; 
for constructing lightniog rods is three quarter inch 
iron, termioating at the top in a gilt copper errow head 
very sharp,and in the earth with a large extent of 
conducting material. The metals are py far the 
best conductors ; damp or moist air is very inferior in 
comparison. 2. De rods running only three or four 
feet into the ground off :r mach protection to the puiid- 
ing? A, The house would probably be safer without 
the rod. 


M. W.J. asks: Why is it that growing 
clover causes cows to swell? I never hear any com- 
plaint of it swelling horses or hogs. [am told that it 
will swell sheep. Farmers say that it is the gas that 
causestbe cow to buret. If so,what kitd of gas is it 
and whet generates it? Why 1s it that the second 
growth of clover, that is, the growth after the cuiting 
of the first crop, “ slobbers”’ horses? The first growth 
will not, orat most very little. A. In consequence of 
the complicated digestive, apperatas in cattle, if their 
stomsche are excessively distended with green clover 
or other succulent or saccharine food, fermentation 
takes place, the carbonic acid gas thas formed (some- 
times in excessive quantity) distending and often rup- 
turing tbe stomach and thus causing death. This re- 
sult is cften avoided by puncturing the distended 
paunch with a fine trocar with a canula or as. irator 
needle, thus allowing the gas to escape. Dry food,such 
as Indian meal, sometimes causes death in cattle if 
used in excessively large quantities: in their greedt- 
ness, it is swallowed dry, and, when wet in the stom- 
ack, swells and becomes a hard mass which is very dif- 
ficult toremedy. - 








N. L. T. asks: 1. Can vou inform me of 
some cheap and effic'ent solution for the preservation 
of shingles on roofs? A. A solution of chloride of 
z'nc. 2. Can I construct a reliable lightning rod of 
fron, and what should be the size of iron for such a 
rod? A. Yes. About ¥ of an inch in diameter. 8. Is the 
conducting power of a lightaing rod injured by paint. 
ing, and will ordinary paint prevent iron underground 
from rusting? A No;red lead might be used. 4. Is it 
sufficient to extend the rod vertically into the ground 
to a depth level with a creek, abeut ten rods distant 
from the house? A. No. It would be better to extend 
your rod underground out into the water of the creek. 
5. In my victaity, the lightning rods generally used are 
msde of copper and hollow, the metal being about 
of an inch in thickness, andthe ruds about ¥ of an 
tnch in diameter, extending into the ground six feet. 
Are these reliable in youropinion? A. No. They are 
unsafe because there is not a sufficient amount of rod 
conducting surface in contact with the ground. No 
rod is really a safe conductor unless it hasan extensive 

tof docting material for its base, or terminal 
in contact with the earth. 


J. W.8.asks: 1. Will galvanized iron un- 
dergo any change tf exposed coustantly to soapsuds ? 
A. Yes,but very slowly. 2. How cap I make a varn'sh 
with shellac which will not cbip off after being applied 
some time, as it does when dissolved in alcuhol alone? 
A. 8ome recommend the adding to the varnish about 1 
tablespoonful of boiled linseed ot) to each pint of var- 
Bish; of course the oil remains only in mechanical mix- 
ture. 8. Can I collect ozone in smal] quantities, say 4 
ors by displ t of water (as oxygen is 
made)? If not, howcanI obtainit? A. No; it cannot 
be obtained separate from the oxygen or air from which 
itisformed, If a stick of phosphorus moistened with 
a few drops of water be placed carefully in a bottle of 
air, the slow oxidation of the phosphorus ts attended 
witb the production of ozone. In atout one hour this 
bas reached its maximum, when the phosphorus should 
be removed, otherwise the ozone odor will disappesr 
This is one of the best methods of obtaining it in small 
quantities, although very dilute. 
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P. T. R. says: In your article on chamele- 
ons (April 1!) you are certainly in error when you say 
that these curious little lizards are never seen on this 
continent. I have often seen, in several of the South- 
ern States, smali lizards that answer your description 
of the chameleon in every respect. The people resid- 
ing in these localities have no other name for them but 
chameleon, and I believe that they are right in so call- 
ingthem. A. Sir Richard Owen, F.R.S., says: “ This 
fartly, which inclades only the single genus chameleo, 
contains abouc 18 known species, all inbabitants of the 
old world,” etc. And again: “It occurs in all the 
northern parts of Africa and alse in India; it has be- 
come naturalized in some parts of Europe.” There are 
innumerable varieties of lizard closely allied to the 
chameleon indigenous to this country ; espectally igua- 
nas and geckos, which have doubtless led to your im- 
pression. 

G.C. T. asks: Are you acquainted with 
any paint, pig t, subst ,or solution which can be 
apolied to the weatherboarding of a frame building 
with the effect of rendering it wholly or partially in- 
combustible, or at least capable of resisting the heat 
and flames of a barning building 25 feet distant irom it 
without igniting? A. We do not think it is possible to 
render a wooden house perfectly fireproof. Inregard 
to your other questions, it must be evident to you that 
it would be improper for us to recommend particular 
manufacturers in these columns. 


C. C. asks: What is the best way to take 
the scale out of tubular or locomotive boilers? There 
are several about here that have been runbingin lime- 
stone or some other mineral water; they are thickly 
scaled inside, and therefore will not make steam well. 
A. There are numerous compounds in the market, w#bich 
are said to be efficacious in such cases. By inserting a 
notice in our Ba:iness and Personal columns, you can 
doabtiess open communication with the manufactur- 
ers. 


E. M. B. says: I have a horizontal tubular 
botlerin which fire goes under the sbell aod then through 
the tubes. Would it save coal to put a brick floor with- 
ip 9 inches of the she)l’s front end,and 6 inches from back 
end to keep the heat in the shellof boiler. A.We would 
not recommend the change if the boiler works well 
at present. 


J. K. asks: How are artesian wells made, 
and what is the best way of fixing them, tn order to wa- 
ter stock ? A. The mere fact of inserting a p'pe will 
not cause the water to flow. It is necessary to bore un- 
til waterisreached that comes from a source higher 
than the place where the well is made. 


H. J. I. asks: What isthe rule t» calculate 
the pressure on a hydraulic ram? A. The prersure on 
the ram 1s equal to the pressure per square inch produced 
by the pump,multiplied by the number of square inches 
in the cross section of the ram. 


J.A. A. says: 1. We have a fire engine 
that will throw aboat 140 feet. Toe machine bas no va- 
cuumchamber. Willit help herto put oneon? Willit 
be any advantage, and how much? The pumps are 6 
ivehes bore by 7 inches stroke; saction is 8 mches by 
18 feet lopg. A. We would not recommend it,it the 
pump works satisfactorily at present. 2. What is the 
pressure to the square foot of gas that will raise water 
5}¢ inches ina bent tube \ inchin diameter? A. About 
28 pounds. 


O. J.P.says: We generally use here lift and 
force piston pumps for tanksin bousee, bathing pur- 
poses, etc., but instead I would like to use two plunger 
pumps of 25; inches bore and 24 inches stroke, with air 
vessels, and connected together, with the same action. 
In this case, the pump will be about £00 feet from the 
river and 18 or 20 feet above the level of the water, the 
tank being 30 feet above the pumps. I fear that two 
plunger pumps could not be used as advantageous- 
ly as a piston pump for lifting the water, but I under- 
stand that the plunger pumps would force up the water 
more advantageously than apiston one. Am Iright? 
A. We think that the piston pumos will give better sat- 
isfaction in this case. Your other question is a profes- 
sional one and should be referred to an engineer. 


J. H. W. asks: 1. Is it possible to transmit 
& moderate degree of pressure through al alf inch gas 
Pipe, 15,000 to 20,000 feet long, by forcing compressed air 
into one end? Could the loss of power and the time 
required for transmission becalculated? A. Yes. You 
will find some facts in regard to the matter in reports 
of operations tn the Mont Cenis Tunnel, published in 
Engineering « few years ago. 2. Ie the process of Iight- 
ing street amps by electricity attended with such a de- 
gree of expense (in first cost and subsequent operation) 
as to preclude its employment on the score of econo- 
my? A. Wethink so. 8 What would be the probable 
approximate cost of erectivg the apparatus necessary to 
light toe 5,000 lamps of Boston, Mass.,and what would 
probably be tre annual working expense? A. We be- 
lieve the attempt was made some time ago; and proba- 
bly by wri:ing to che authorities, you can obtain the in- 
formation you desire. 


W. P.S. asks: Can you give me the di- 
mensions, focal aistances, etc., of tae lenses 10r a won- 
der camera, as described in your paperof June 6? A. 
The larger your objectives, the clearer will be your pic- 
tare. The convexity of the glasses depends much upon 
tue size of piccure desired, 2.What light ‘s best where 
88 cannot be obtained? A. A coal ofl lamp has been 
used to advantage. 8.Would an extra lens between the 
light and the photograph be an advantage, and what 
should be ite dimensions ? A.Yes,a condenser,the larger 
the better. 4.What Is the next step in the education of 
& mechanical engiveer after a college course, and on 
what terms are learners taken into macbine shops and 
other engineering establishments? A. The next step is 
to ley aside the idea that college education will give 
any'hing bat a theoretical knowledge, and to learn to 
do any menial labor that a mechanic has to do with all 
the strength and ability he possesses. On these terms, 
i he is fortunate, ne will be admitted intoa machine 
shop. 


J.C, K. asks: Is it injurious to the water 
in leadservice pipes, orto the pipes, to Ne in the same 
trench at gas pipes, the gas pipe and water pipe lying 
within tnree or four inches of each other, and passing 
through the same opening in a stone wall? If so, what 
is the effect? A. No; there is no reason why it should 
be injurious, 


C. F, B. asks: What are the velocities of 
light aad electricity? A. Wheatstune gives electricity 
(of bigh tension, such as atmospheric) a velocity of 
about 288,000 miles per second. Light has a speed of 
about 190,00) miles per second. 


J. K. asks: Does the sun, by shining on 
one side of asaw every day fora length of time, injure 
it? A. Ordinartly, we snould suppose not. We do not, 
however, know the clicamstances of the caso to which 
you reter, 





8. M. L. asks: 1. Can I keep theair out 
of a tube 2 feet long, 8 feet wide, and 1 deep? 
Can I do {t with an airpump? What sized valve would 
be necessary, and what power would be required to run 
it? A. Yes. The size of the valve is not the matter to 
be considered. A large air pump would answer. 2. If 
the air were taken from an airtight cylinder in which 
was placed a fiywheel running at moderate speed, would 
the motion of the wheel create air again in the cylinder? 
A. No, 8. If a tube, open at one end, were placed with 
the open end tn a cistern of water, could the air be 
taken out of it so as to create a perfect vacuum? 
Would air enter by the water at the lowerend? A. Va- 
por of water and airtranspiring through the water 
would prevent obtaining a perfeet vacuum. 4. Please 
name some good work on air pumps. A. Consult a 
work on natural philosophy, Ganot’s “ Physics,” for ex- 
ample. 


T. J. K. asks: What is the best material to 
puton acarpet when sweepingit? A. Try spent tea 
leaves. 


H. W. asks: 1. Will scrap zinc do to use 
in a Hill or biue vitriol battery? A. If melted and cast, 
yes. 2. What sized cylinder do I want to make a 1-6 
horse power engine at 8) lbs. pressure? A. A cylinder 
2 inches diameter by 6 inches stroke, making 60 revolu- 
tions per minute, will give just over 1-6 of a nominal horse 
power. 


C. L. F.asks: How can I determine the 
azimuth angie, orthe variation of the magnetic from 
the true meridian? A. By the declination compass. 


E. B, W. asks: What is the rule for find- 
ing the hight to which a stream of water will be thrown 
through a nozzle 8 inches diameter at varying preet ures 
‘nthe water main? A, We mast refer you to some good 
treatise on hydraulics for an answer to your question,as 
itsconsideration would occupy to? mueb space for 
tbesecolumns. We have discussed some of the points 
in our article on “ Friction of Water on Pipes,” p. 48, 
vol. 29. 


H. L. W. asks: What is the best equilibri- 
um slide valve? A. We do not recommend specia! ar- 
ticles of manufacture in these columns. 


M.C. 8. asks: What are the chief objec- 
tions to an iron oreteel rail whose tnder side is wrought 
into aseriesof arches or curver, designed toepan the 
#paces bet ween the ties? TH® top or tread of the rail is 
to be horizontal as now, but the underside curved, ex- 
cept where it resis upon tae ties. A. We scareely think 
that the change is very desirable. 


C. R. asks: Will a spring made of the best 
spring steel be affected if placed in the steam chest of 
an epgine? If so, is there sny metal or alloy that will 
resist the most intense heat of steam and retain its or- 
‘ginal form? A. Springs exposed to high pressures and 
temoeratures are apt to become weakened. We do not 
know of any “etter material than steel. 


G. M. R. asks. Who compose the American 
Society of Civil Engineers, what 1s the object of the 
society, and what formalitics are pecessary to become 
a member of this society? Whatare the time and place 
of their meetings and are the meetings public or not? 
A. It numbers the principal engineers of the country 
amongits members. By addressing the secretary (Mr. 
G. Leverich,63 WilHam street, New York city), you 
can obtain full information in regard to your other 
questions. 


F. W. B. asks: 1. Would there be a demand 
for a double engine, having oscillating cylinders, and 
provided with «a reversing attachment? A. There are 
such engines inthe market. 2. Is an oscillatingengive, 
with a given head of steem, inferior to an engine whose 
cylinders do not oscillate? A. Not necessarily. 


A.asks: 1.How can gatts percha be fastened 
to ordinary sole leather A. By using gutta percha 
diesolved in naphtha as a cement. 2. Will it wear as 
long assole leather? A. No. 8%. Willit melt with or 
dioary sun heat on the sidewalk? A. It will soften in 
summer weather. 


P. P. W. asks: If the pressure is greatest 
on the bottom of a boiler, how does an injector work? 
A. We do not see the connection between thetwo. As 
to your other question: According to general usage, & 
corner beilding is on the street on which the main en. 
trance opens, 


G. W. M.— Your questions are too compre- 
hensive to be answered in these columns. You wilifiod 
the flight of birds fully explained in Pettigrew’s “ Anli- 
mai Locomotion.” 


E. B. K. says: Ihave a small telescope 
constructed on the principle of the compound micivus- 
cope, with achromatic object glass 1% inches in diame. 
ter and 13 inches focus. Eye-piece consists of 4 lenses. 
Can Lobtsin a bigher power by using an acbromatic ob. 
ject glass of 30inches fucus and 2% inches diameter? 
A. Yes. 

J. 8. asks: How can I cut moss agates and 
cornelians? A. By means of a biade of soft iron and 
diamond dust. Copperis sometimes used in place of the 
iron. 


8. D. L. asks: 1. Is there any difference 
bet ween a stereopticon and a magic lantern? A. No. 
2. Can colored photographs be used in them? A. Yes. 
3.Can photograpoic negatives be usea? If so,how can 
they be colored? A. Readdirections for coloring pub- 
lished on p. 897, vol 26. 


D. G. asks: 1. What is the process of pol- 
ishing paint, asit is done on carriage work, where no 
brush marks are to beseen ? A. Carriage painting and 
varbishing are processes much too complicated to be 
described in these columns. See M. Arlot’s work, fre 
quently advertised in our pages. 2. Woat causes paint 
tocsack? Isitthe useof too much or too little oil? 
A.Too little. 


8. says: If spiritualism is a humbug, how 
can you account for such men as Crookes, Wallace and 
Edmonds believing init? A. Spiritualism is no morea 
hambugtbsn is hydrophobisa. Both phenomena have 
certain points of resemblance. Both appear to be af- 
fectionsof the nervous system, resulting from some 
sort of action upon the nerve centers. How this action 
is induced is net positively known; but there is evi- 
dence to show that a mental impression, a whim, or the 
imagination of the individual, may be a sufficient exci- 
ting cause. These diseases, and their multitudinous al- 
Iles, nervous dtsorders of ali kinds, are not respecters 
of persons. They attack all classes, the learned and the 
ignorant; but the earliest and easiest victims are gen- 
erally ound among individuals of weak or bad physical 
conditions. 

T. A. C, says: Tell D. 8. H., whom you an- 
swer at head of frst column, p. 27, to cover the face of 
his pulley with leather to keep h.s belt from slipoing. 
He can put it on with tacks or very small nalis, Fiesh 





sides together | think, work best, 


MINERALS, ETO.—Specimens have been re- 


ceived from the following correspondents, and 
examined with the results stated : 


R.R. R.—No. 1 is Gnely laminated micaceous schist, 
containing, as farascan be determined from such small 
pieces, nodules of impure steatite. No. 2, heavy spar 
or barite. The specific gravity of thespecimen enclosed 
is 44. No.8, limonite, containing on an average from 
80 to 85 per cent oxide of tron. No, 4, magnetite.—R.L. 
W.—No. 1,00 avalysis, was found to contain a little 
silica andinsoluble matter, the remainder being carbo- 
nate of lime. Itis note hydraulic limestone. Froper 
ly burned it would be converted into quicklime, No. 2 
1s fibrous gypeum.—J. W. T —We compared the pow- 
der,for polishing purposes,with rouge,the finest French 
emery psper, and Bath brick. It is a medium between 
rouge and French emery paper, being inferior to rouge, 
and much superior to the emery. It is jast equal to 
Bath brick, which it closely resembles in color. An 
eminent optician observes that it might be used by 
nickel platers.—A. M. B.—No.1 is iron pyrites. No.2ts 
hepatic pyrites,in which the sulphuret has been con- 
verted into oxide of iron. 


F. E. T. says: Piles driven in salt water on 
the southern coast are very soon destroyed by worms 
They might be protected by metal sheathing, bat that is 
too expensive. Is there any method known, Doth cheap 
and effective, of securing wood against the attacks of 
these worms ?—J.C. G. asks: How can I burnish brass? 
—J.S. N. asks: How can I straighten a rifle barrel ?—E. 
H. B. asks: How istaw wool prepared for dyeing with 
indigo blue ?—T. H. R. asks : How can I wash a chamois 
shirt without shrinking or tojaring it?—H.L. K. asks: 
How are white rubber hand stamps made? What kind 
of molds are used,and what kind of rubber? How is 
the rubber melted ?—E. K. M. asks: How are the rubber 
bands of different sizes sold by stationerse joined to- 
gether? The joint orseamis quite level, and 68 strong 
as avy other part.—H. B. 8, asks: What materials are 
used in the manutacture of firebricks, and what is the 
usual method of their manufacture ?—H. E. K. aske: 
Whatisthe best way to make putty of the colors ot 
different woods (walnut,ash, etc.) ?—L. H. asks: What 
will pre vent pastel colors from being rubbed ?—G.H.M. 
asks: What part of a horse power is an eight day clock 
spring? Whatis the weight of a four borse power en- 
gine?—W. C. L. says: The front wheels of a wagon are 
8 feet 10 inches high, and the hind wheels 4 feet 4 inches 
high, or the front wheels are 4 feet and the hind wheels 
4feeté6inches. Whatis therule forsetting the axle.and 
should the hind axle be any longer than the fore?—W. 
F. W. asks: 1. What is the rule for computing the horse 
power of an overshot water wheel, of 18 feet dianeter, 
width of buckets 4 feet, depth 18 inches by average of 
33 inches, with a 10 inch run, making 61 backets to the 
wheel? 2. Whats tne meaning of the word “ rages,” 
used by machibists ? 8%. Will crawfish work In soft slate? 
Do they g0 any dceper than to thegravel? 4. Will itin- 
jare bolting cloth to wash it ? 


We shall be glad to receive replies to the 
above for publication. 





COMMUNICATIONS RECEIVED. 


The Editor of the ScrENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Feathered Arrow Heads. 
by T.L. W., and by A. H. I. 

On a Balloon Device. By L. A. 

On the Dress of Women. By F. M.S. 

On Bursting and Explosion of Boilers. By 
J. M. 

On the Boiler Explosion at Geddes, N. Y. 
By D.T. 

On the International Rifle Match. By E. 
H. P. 

On the Chances of War. By W. W. H. 

On the Interior Angles of a Polygon. 
C. E. 

Ona Small Steamer. By J. F. K. 

Also enquiries and answers from the follow- 
ing: 


J.A.C.—C, M. 
—D. B. 8.—T. 


By 8. C.G., 


By 


—W.C.—H.L. M.—C, E. J.—J.E.Jr. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, etc., 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail, 
if the writer’s address is given. 

Hundreds of enquiries analogous to the 
following are sent: “Please to inform me 
where I can buy sheet lead, and the price? 
Where can I purchase a good brick machine ? 
Whose steam engine and boiler would you 
recommend? Which churn is considered the 
best ? Who makes the best mucilage? Where 
can I buy the best style of windmills?” All 
such personal enquiries are printed,as will be 
observed, is the column of “ Business and 
Personal,” which is specially set apart for 
that purpose, subject to the charge men.ioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously 





obtained, 
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[OFFICIAL] 
Index of Inventions 
FOR WHICH 
Letters Patent of the United States 


WERE GRANTED IN THE WEEK ENDING 


June 28, 1874, 


AND EACH BEARING THAT DATR. 
(Those marked (r) are reissued patents. } 





Acid, making carbon'c, H. Beins..... Sweecee svseees 159,268 
Alr and steam brake coupliag, 8. Rhinehart 
Alarm, burglar, J. H. Whitelegge 
Anvil, reversible, B. A. Elitson....... 

Awl handle, 8. Henry................. 

Bag tie, A. Lodde............... Seseveccoccosoce esece 
Bale tie, cotton, A. A. Goldemith................05 
Bale tie, cotton, G. W. Srott...... 
Bas*inet, folding, S.M. Hogan.............e00cceees 
Bayonet fastening, R. P. Beais......... eocececccces 
Bedstead, J. B. French............... 
Bedatead, J. L. Baven........ccoccsssoccecees covses 142 390 
Bee hive, J. G. Gwalaey,.......ccccccseccccscvecess 152,366 
Belting, leather, C. Munson 152,408 
Boat,aerial,D L, Rhone 





















Boller, steam, C. A. Clark 152,275 
Boot soles, trimming, R. C. Lambert....... eves 152,888 
Bottles, covering heads of, Boekien et ai.. cove 152,025 
Box, dbatter-preserving, etc., Gillett & Hartehorn 152,223 
Brewers, mashing machive for, A. Neuboeker..., 152,403 
Br'cks, enameling, D. W. Clark... ....0.scee.eseeee 152 213 
Buckle for clothing, E. B. Schnabel............... 152.428 
Bullding, fireproof, E. F. COOK..........ccccceeeeee 152,340 
Barner, g08, J. W. Gratam...........cccsesesesess 152,235 
Barer, vaoor, F. A. SQWYEP...ccccscccescccccsesees 152,420 


Burner, electric lighting, A. T. Smith. 
Can for cooling milk,G. W. Fluke... 






































Canister, tea, R. R. Lawrevece......... 
Oar standard, A. Pennebacker......... 
Car axle bor, S. R. Hughes. .........cccccceeessceees 
Car braces, bending, 8. Rigoy,8d............s00005- 
Car brake, railway. G, A. Beach... 
Car, freight, D. F. Vao LIGW, .......ccccreeecceceees 
Carspring, A Midd@leton, JT.......cccccccescseecess 
Car, stock, H. Purdy.........ccccceees 
Cars, door for grain. H. Purdy......... 
Sarpets, screw for stair,M Krickl.. 3 
Carriage, chila’s, J A. Cranmdall.........scceceesss 152,278 
Carr.age, chiia’s, G. MarJenssen 152,298 
Cartridge 00x, P. J. Quimeac ...........secceesseesee 152,411 
Cartridge, fre arm, W.S8. Smoot ...........0..0++.. 153,488 
Cartridge-loacing machine,C H. Webb.......... 152 263 
Carts, end gate for dumpiur, J.Sweeney.......... 152,433 
Jellu olds, etc., molding, 1 8. & J. W. Hyatt,..... 152,282 
hair seat needle, D.C. Mosher .. codeceee 12405 
Checks, etc., die for, 8. B. Carsley . 192,509 
Churn, George & Stutzman ........ccccesceeee evedes 152,361 
Cigar bunch machine, C. Windrath.............+++ 152,416 
Cigar care, J. H. TOWIDZ........ccccececcsveseseceees 12,256 
Clock lockwork, F. Kroeber, ........cccseeecseeeees 152,29 
Cloth-measuring machine, W. M. Keyes........... 1 2,034 
Clothes dryer, A. F. StOWG......ccccccseeseveverees 152.481 
Clothes wringer, W. A. SHOTPE......cccceecceeeeees 152,495 
Coffee, extracting, R. B. Underhill... ..........++. 152,309 
Coffees for transportation, T. H. Berry a 5,983 
Cook’ng apparatus, M.A. Scott.......... oo» 152,806 
Copy holaer, D. T. Hall ..........++ ee eves 152,226 
Cerk cutting mach'nes, E. O. Schartau....152,421, 152.422 
Corset, J.C. COOK......ccccccsccrccssccesees seeeeees 152,34: 
Cultivator, L. J. DAViS... .cccceccsceceseceveeeeeers 152 343 
Cultivator aod staik cutter, Kk. P. Rogers......... 152,117 
Caltivat or, cotton, P. D. Robbins,.........00000++ 152,304 
Carry comb, T. J. Hatobins,........ececveses eeevece 152 290 
Curtain fixture, L. BradbDury..........-ccceeeeeeees 152,271 
Cutter, meat, 8. Gable..........+. cccovee 182,888 
Cutter, straw, J. A. COTDIAD ........cceccecceeeeeees 152,342 
Dams. device for building, E. Bell............«:«s+- 152,322 
Derrick, portable, H. Donnelly...........++..seeees 152,319 
Desk, echool, W. P. GoOIMAD..........0cceeeeeevere 152.224 
Drawitg boaid, C. Poor........ dcerccccccccoceceoees 152 308 
Dray, C.M. MUrend ....sccccccssececceseveseeeeeees eos 154,244 
Drill, seed, J. A. AQDOY.....ccccccccccccccecsccsceces 152,315 
Drili teeth, Linnell & Parker .........sceeceesseeeees 15%,204 
Dyeing with indigo, Oldroyd et ai... edoccece 152,404 
ge Carrier, W. O. SUrODd .....cceceeecceseeecseeees 152,482 
Egg hatching apparatas, J. Stone... coeeee 152,480 
EBvevator, hog, W. BE. Relly.......sccccccessveseeeess 152,382 
Eogine and pump valve, A.J. Loretz ........060+- 18% 287 
Eye and lung protector, G. A. Crofutt........+.00+ 152,215 
Faucet, F. MeGQIMer,........scececcececereecceseseees 152,397 
Feather renovator, W. H. EiMot.........sceseeeeees 152,221 
Fence, barbed wire, J. Haish.........-sccceceeeeeee 152,368 
Fertilizer, H. A. P. Liseagary.........++-ss00* coceee 152,399 
Fiber-separating macbine, W. M. Hughes......... 152,289 
Fire arm, breech loading, L. Guineuf .. ++ 152,965 
Fire arms, cartridge tor, W. 8. SMoO0t.......+.0+++ 152,428 
fuel from coal sleck, I. McCormack.. 152,395 
F ornace, bot air, E. H. Camp ........-++. eves 152.274 
Forniture fastening, Haven & Knight............. 152,371 
Gage cock, BH. A. CHMUOD .......0000-crreeeeeeeeeene 152,337 
Game apparatus, A. L. Crist..........- . 152,279 
Gas manufacture, [. Kemdrick.......-.-ceeceeeeeeee 152,383 
Gas retort, portaole, C. J. Eames........ +++ 152,220 
Gate, farm, G. Hoskins ........-++--+-+++ oe». 152,288 
Gear cutting machine, N. T. Mirapeix... . 192,400 
Glove, gauntlet, E. V. Whitaker .......ssseceeee-ere 152,265 
Gioves, die for cutting, J. Haag.....+++++++-+++- eee 152,867 
Grain binder, J. Garrard........-+-+++ +o» 152 959 
Gratning roller, J. Carr........+++« . 152,212 
Grate bar, gang, J. C. Kilgore......++e-eererevenere 152, °86 
Grinding and polishing wheel, Walters ef a/....... 152442 


. 152,828 
.. 5,929 
.. 152,891 
.» 152 890 
.. 152,849 
.. 188,211 
.+ 152,376 
.e++ 152,360 
. 152,429 

pe 5,£82 
coe 152,295 
cee 152,390 
. 152 209 


Grinding carpenters’ squares, Cc. 8, Bement... 
Hame, Smith & Burr (T)...+--++++« ecccvecceccs 
Hammer, atmospheric, W. Manson........... 
Hammer, atmospheric power, W. Manson . 
Harvester, E. L. Hatchineon.........+++-+++++++ 
Harvester dropper, D. B. & J. J. Browning. 
Hatch, self-clos'ng, G. C. Howard....... 
Heater, feed water, R. Garetanug...... 
Heating apparatus, G. Stevens.... 
Hinge, spring, A. AcKer (T)......+e000+ 
Hog ringing and marking, P. Listeman.. 
Hogs, watering tank for, G. A. Carter.. 


Roist, hydraulic, M. L. Baesett........ . 

Horse biinder, J. W. Kennedy......... . 152,384 
Horse hay fork, W. BR. Reed ....ccccceeeceeeeerereee 152,412 
Horse power, L. R. Faught.......cceeceeeesereeeees 152,222 
Horees, releasing, K. Bragg ....---..+--+sseeerreere 162,272 
Horseshoeing harness. J Clarridge.....-..-+++++++ 152,276 
Horseshoes, making, J. Russell.......+---+eeeere* 152 252 
Hose, hydraulic, E. A. Street (r).. eccecesces 5,990 
Ice machine, B. F. Teal .........ccseceescereeeererer® 152,495 
Indicator, station, J.P, Kettell ......cecscssseees 158.345 
iron and steel, making, W. Busneell......+-+++++++- 152,326 
Irontng boara, Loper & Dye8......+-seeeeereees ence — 
Jowwt seat, W. H. Drake ....-+-0e+0++ eovcceee 152,283 


Journal bearing, D. C. CIOUBD.....-+eererreeererere 153,277 
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Rey hole guard, G, W. [aeP..........seseeeeeceeees 152,816 
Key hole guard, G. W. Baer......ssssessseees 
Key hole guard, H. Essex......... sesecistbeciececss WORE 
Lamp extinguisher, W. Wagmer..........+..-e+000+ 152,441 
Lard, etc., cooling, R. B. Bancroft...........00++++ 152,208 
Lard, ete., rendering, A. Broadax (r)............. 5,925 
Last fastener, M. E. Briggs..........ssecceecteceeees 152,210 









Latch, reversible, Hamill & Cluett.............-... 152,369 
Leundries, Diluing package for, A. M. Van Lier... 152,438 
Lightning rod, J. M. Mott,..........sccccecesss cccces 10,08 
Lock, seal, J. 8. Lorimer,........ccccccseccecceces oe 152,27 
Locomotive link block, W. A. Alexander.......... 152,268 
Locomotive smoke stack, Ross & McIntosh...... 152,418 
Loom ehuttie, C. B. Sawyer...........cecsesees . 192,419 
Loom shuttle, Q. A. Washburn..............sese0+ 153,448 
Loom temple, J. Hirst.........cccecseccccesocesceess 152,229 
Loom temple, V. Jaggi.......... ercccconccocccccoce 152,381 
Lounge, extension, C. Streit (r)......... ecbsesooes * Ee 
Mashing hine, A. Neuboeker............ «+++. 152,408 
Measuriag machine, cloth, W. MeK. Keyes........ 152,234 
Medical compound, J. Carnrick............++ esoes 153,337 
Metal from ore, extracting, D. Mindeleff.......... 152,399 
Meter, water, J. LOWi8....ccccccceccesccccseccccesss 158,088 
Motor, compressed air, J. Griscom........... secee 152,285 
Motor, water, Coates and Kennedy................ 152,388 


Nat lock, D. W. De Forest 







Ols, distillation of, 8. Van Syckel..... ove 


Ore washer, A. Heatherington...... seosébee 16.,2%7 
Oven, hot blast, H. Essex............... secevesceeees 158,858 
Packing, piston, 8. E. and I. Y. Chubdbuck........ 152,335 
Paper machine, C. W. Cronk.......... cdccccccccccs MSM 
Paper, calendering, O. D. Murray... esos 153,265 
Pavement, wood, P. H. McCauley... eos» 152,299 
Photographic bath, R. Newell.......... evevcesceees 152,246 
Pianer, hand, J. P. Grosvenor......... cocccccccccce 153 R04 
Planter, corn, J. W. Simpson........... eosece coccce 152,307 
Pianter, orn, R. S. Tallman......... eecccccocccese 152,434 


Plow, E. Wiard ‘ 
Plow, ditching, W. B. Tichnor......... eece 














eoccccecs 152,436 
Plow trons, construction of, G. Moore............- 152,240 
Press, screw, N.and C. Dubrul........ Ceccccesce ooes 152,850 
Propeller, steering, W. H. Mallory.... 
Pulley block, self-binding, J. Bird............. 
Pomp barrels, lining for, L. B. Brown............. 152,273 
Pump for windmills, I. H. Palmer.............++ +. 152,07 
Pumps, drop valve box for, J. Tingley............ 152,259 
Purifiers, bolt for middlings, J. W. Wilson....... 152,312 
Pyroxylin, molding, J. W.and 1.8. Hyatt (r)..... 5,928 
Radiator, steam, J. McCarthy...... décucesssbeose +» 152,394 
Railway crossings, gate for, E. Ridge............. » 152,415 
Railway switch, G. W. Paine.......... eocece 
Rake, horse hay, J. Hollingeworth.......... 
Ribbon roller, J. BecK.........scccceseseeses 
Roofing tile, iNuminating, T. Hyatt.............+. - 152,380 
Sand papering machine, McBride & Brenizer..... 152,393 
Saw, J.T. Tanis....... bawsbsesesdooes edvceéssoess eee 152,487 
Saw, diamond, J.D. Husbands, Jr...........++++.. 153,378 
Saw gummer, J. W. Mixter....... Joutass etccses oes 152,302 
Saw, hand, H. Disston..........-sse00s cccccccccesece 152,347 
Sawing apparatus, pile, T. Shaw..... oocceecee eevee 152,426 
Sawing michine, D. Mater, Jr.......cccceececeseses 152,382 


Separator, grain, D. D. Dickerson..........ecss0-- 158,345 






Separator, grain, F. Jobnson.......... eocccescccese 152,291 
Sewer and stench trap, H. H. Young........ 152,449 
Sewer trap, H. H. Young............... ccccccccesces 158,450 
Sewing machine, D. W. G. and E. Humphrey..... 152,231 
Sewing machine, M.G. Turmer...........ceeeee+ 152,260 
Sewing hine attech t, F. Hemry......:..... 153,874 





Sewing machine caster, G. B. Morton.............. 152,541 
Sewing micchine emoroiderer, C. H. Palmer...... 152,248 
Sewing machine needle groove, G. H. Dimond....; 152,346 
Sewing machine ruffier, Sievers & Hildebrand.... 152,254 
Sewing table, Fling & Land........... sscdvese sveees 152,355 
Shafts.preventing Dacking, M.W.Obenchain ef ail.. 152,247 
Shingling bracket, F. Menriot.........cceccceccesee 158,878 






Sifter, ash, B. F. Towner....... scvccccsvcengtccsoss SERED 
fifcer, four, H.A. Mears,...... peovecvece cence eveeee 152,299 
Silver, separating, C. Wiegand (r)....... cocccccce «68,908 
Biphon, W. W. Grant........ccccorcecees eee 

Skewer, W. E. Caas....-.....++-+ ° 

Sleigh, L. F. Fischer.............+. eccancan seccseces 153,854 


Spark arrester, R. Hill......... 
Spice box, Mefford & Carran... 


Spinning bobbin, G. Draper...... evevcesoces soescees 152,219 
Spoons, manufacture of, W. D. Whiting.......... 152,266 
Stamp, hand, E. D. Chamberiain........... eccccece 152,888 


Stove, cooking, Wiliiamson & Williams.......... 152,311 
Stoves, base burniag, Carter & Dwyer (r)..... 5,926, 5,927 
Stove center plate, J. Ziegler..........cssc0s cooes 153,567 
Stove grate, J. H. Wentworth.......... eceveecooecs 152 264 
Sugar, refining, A. H. W. Schrader................. 152,305 
Table, extension, Thayer & Britton.........+-+.0++ 152,257 
Telegraph key, Foote & Randall,.........c..00-.++ 152,356 
Telegraph relay, P. B. Delany...........ccceceess+- 152,281 













Thill coupling, A. Woebder........... eodeqoroece ooee 152,447 
Tile machine, 1. P. Merwin...... seecece ereccccces + 152,01 
Tile machine, drain, F. Dickenson, Jr............. 152,218 
Toy, C. H. Powers....... eecepeosoosooscoce seseeceeee 152,250 
Toy, automatic, W. H. Painter..... «nee 152,406 
Toy pisto), C. L. Wall.......- ° ++ 152,262 
Tranepianter, T. Carroll.............++ preeoreceet -+ 152,823 
Transplanter, C. Stone..... cepcossevecevececosoccs MD 
Uterine supporter, J.T. Wright...........0000+- 152,448 
Valve, balanced slide, J. T. Hill ............seee00+ 152,286 
Valve, magnetic safety, C. 8. Westland........... 152,444 
Vegetable slicer, J. Ballard........ sccccecsececccoss 188,818 
Vehicle running gear. H. S. Clark...........0000.-. 152,386 
Vehicle spring brace, A. J. McRay........ ot 

Vehicle wheel and axle, 8. H. Dailey.............. 152,280 
Velocipede, A. Cooke.......... eoccesscescoccccccces ME 
Vermin, exterminating, F. Heidelmann.......... . 12372 
Vessel, culinary,J. Repetti........... coccecccoceces 182,001 
Vessels, attaching rudders to, C. H. Crosesman.... 152,217 
Vessels, table for, E. P. 8. Andrews....... coveeceee 152,814 
Washing machine, Vant & Cheney............... +» 152,261 
Washing machine boiler, R. Wood..... secececccees 152,818 


Weather strip, Bishop & French..... +» 152,324 
Wheelwright machine, G. J. Doerty..............+ 152,348 
Window refiector, Christensen & Ulsen............ 152,594 
Window shade hanger, A. F. 8towe.............+++ 182,256 
Wooden war, W. H. Kelly..... ‘ «oes 192238 
Worras, implement for destroying, J.W. Colburn 152,389 
Wringer roller, C.F. MOWII....ccceccccecese soveses 152,248 


APPLICATIONS FOR EXTENSIONS. 


Applications hav» bsen duly filed and are now pending 
Tor the extension of the following Letters Patent. Hear- 
ings upon the respective applications are a, pointed for 
the days heretnafter mentioned: 


9,158.~AT" AcHING BAW HaNDLA.—I. Pelham. Sept. 9. 
%.151.—BLowre.—P.H. Rootes. Sept.9. 

%,175.—Post Hotz Bouer.—A. 8. Ballard. Sept.9. 
90,18%5.—Comn SHELLER, BTO.—J. C. Richards, Sept. 9. 
9,715.—Hanvustzen.—T. N. Foster. Sept. 16. 
MS8-—CasTise TooLs.—8. W. Collins. Nov. 4, 

OM .—Stxx PLlow PLate.—F. F. Smith. Nov. 4, 


een eweenee 









EXTENSIONS GRANTED, 
28,837.—Foe ALaRM.—C. L. Daboll. 
28,874.—Post Hotz DieezR.—J. Lec. 
28,928.—NarL CuTTiIne Macuing.—W. Wickersham. 
28,941._SKELETON SkrnT.—S. 8. Sherwood. 


DISCLAIMER. 
28,887.—Foe ALarM.—C, L. Daboll. 

DESIGNS PATENTED. 
7,498.—CaRnPEetT.—J. Fisher, Philadelphia, Pa. 
7,499.—HongyYcomB CovERLET.—P.J.Otto,Lancaster,Pa. 
7,560.—Mzpsu.—T. R. Hartell e¢ al., Philadelphia, Pa. 
7,801.—Toy BLowPprpz.—F. H. Lane, Boston, Mass. 
7,502.—CarRiaeE CLIP.—G. F. Smith, Plantsville, Conn. 
7,508.—Bracket.—J. B. Sargent, New Haven, Conn. 


TRADE MARKS REGISTERED. 
1,80.—Erz Cups.—Dr. J. Ball &'Co., New York city. 
1,841.—Wuisky.—G. Clark, New York city. 
1,842.—TaLLow Compounps.—J. Hobbs, Boston, Mass. 
1,843.—Vo.tralic SoLzEs, Etc.—E. J. Seibert, N. Y. city. 
1,844.—Wuirte Leap In O1L.—St. Louts Lead and O11 Co., 

St. Louis, Mo. 

1,845.—STove PoLisu.—Strow & Co., Philadelphia, Pa. 
1,846.—Tosacco.—H. K. Thurber & Co., New York city. 
1,847.—DznTaL RusseR.—S. 8. White, Philadelphia, Pa. 
1,848.—FLovn.—Bain & Pegram, St. Louis, Mo. 
1,849.—MrIppLINes PuRIFIERS.—Brennan ¢ al.,Paris, Ill. 
1,850.— MacHINE NEEDLE.—H.B. Goodrich, Chicago, Il. 
1,851.—InsyEcTORS.—Rue Manufacturing Co., Phila., Pa. 








SCHEDULE OF PATENT FEES. 
ON CBCH CAVERE......ccccccseccesecccceccesccceecesens SLO 
On filing each application fora Patent (17 years). $15 
On issuing each original Patent,.........+:++e00e+-- BO 
On appeal to Examiners-in-Chief ...........+.0++0++-810 
On appeal to Commissioner of Patents............-.820 








On filing & Disclaimer..........cccceccscesceesesceees lO 
On an application for Design (8% years)......++++.-810 
Onapplication for Design (7 years)......se.ss0++0+- 815 
On application for Design (14 years)........+..++.+-. 830 


CANADIAN PATENTS. 


List oF PATENTS GRANTED IN CANADA 
JUNE 15 to 26, 1874. 


3,561.—H. L. Lowman, Birmingham, New Haven connty 
Conn., U. 8. Improvements on the manufacture of 
scythes, called “Lowman’s Scythe.” June 15, 1874. 
8,562.—T . Steers, Jr., Ottawa,Carleton county, Ont. Im- 
provements on currycombs, called “Steer’s Curry- 
eomb.”’ June 15, 1874. 

$,563.—J. Woodhams, Dorr, Allegan county, Mich.,U. 8., 

assignee of C. B. Turner, Grand Rapids, Kent county, 

Mich., U. 8. Improvements on steam valves, called 

“Turner's Improved Steam Valve.” June 15, 1874. 

$,564.—R. M. Wanzer, Hamilton, Ont., assignee of J. F. 

Chamberlain, same place. [Improvements in portable 

furnaces, called “Chamberlain’s Improved Portable 

Furnace.” June 15, 1874. 

3,565.—T. Miller, New York city, U.S. Improvement on 

what are termed oil cabinets, called “Miller’s Oil Cabi- 

net.” June 15, 1874. 

3,566.—W. J. Clokey, Belleville, Ont. Improvement on 

a machine for thrashing grain, called “Clokey’s Thrash- 

ing Machine Safety Gear.” June 15, 1874. 

3,567.—D. P. Sharp, Ithaca, Tompkins county, N.C., U.S. 

Improvement on horse rakes,called “Sharp's Improved 

Horse Rake.” June 15, 1874. 

3,568.—W. R. Macauley, Hamilton, Wentworth county, 

Ont. Useful invention for bending painters’ brushes 

to be used in the ordinary pursuance of house and car- 

riage painting, etc., called “The Painter’s Friend.” 

June 15, 1874. 

3,569.—J.M. Allen,Marion, Plymouth county, Mass.,U.8. 

Improvement on the art or process of making paper 

pulp and paper, called “Allen’s Process of Making 

Paper Pulp and Paper.” June 15, 1874. 

3,570.—J. McNab, Widder Station, Lambton county, Ont. 

Improvements on car couplings, called “McNab’s Lm- 

proved Automatic Car Coupling.” June 15, 1874. 

3,571.—H. H. Warren, Bridgewater, Ont. Improvements 

on a machine for trapping animals, called “Warren’s 

Steel and Animal Trap.” June 15, 1874. 

$,5i2.—A. EL. Nichols, Williamtport, Lycoming county, 

Pa., U. 8. Improvements on machines for edging lum- 

ber, called “Nichols’ Improved Edging Machine.” 

June 15, 1874, 

38,573.—W. 8. Wisner, Brantford, Brant county, Ont., 

assignee of C. P. Brown, Manchester, Ontario county, 

N.R., U. 8. Improvement on seed.sowing machine, 

called “Brown’s Improved Grain Drill Distributer and 

Tube Shifter.” June 15, 1874. 

3,574.—H. Carter and D. Stewart, Aylmer, Elgin county, 

Ont. Improvements on odometer, called “Carter & 

Stewart’s Odometer.” June 15, 1874. 

8,5%.—J. Orth and W. Honsberger, Clinton, Lincoln 

county, Ont. Improvement on threshing machines, 

called “Orth & Honsberger’s Chaffer.” June 15,1874. 

8,576.—R. Kline and R. M. Jack, borough of Pottstown, 

Pa., U.S. Improvement in running gears for carria- 

ges, called “Kline & Jack’s Improved Running Gears 

for Carriages.” June 15, 1874. 

8,577.—I. P. Magoon and H. Fairbanks, St. Johnsbury, 
Caledonia county, Vt.,U. 8. Improvement on feed 
water heaters for locomotives, called “Magoon’s Lo- 
comotive Feed Water Heater.” June 15, 1874. 

3,578.—H. Watkeys, Syracuse, N.“Y.,U.8. Improvement 
upon throttle valves for locomotive and other steam 
engines, called “ Watkey’s Throttle Valve.” June 18, 
1874. 

8,579.—C. Mitchell, De Kalb township, St. Lawrence 
county, N.Y.,U.8. Improvements on animal pokes, 
called “Mitchell’s Animal Poke.” June 18, 1874. 

3,580. C. V. Hase, Belleville, Ont. Improvement on a 
machine for propelling vessels, called “Hase’s Rim 
Propeller Wheel.” June 18, 1874. 

8,581.—B. C. Richardson, Syracuse, Onondaga county, 
N. ¥., U. 8. Improvemets on a spool case, called 
“Richardson’s Spool Case and Cushions.” June 18, 
1874. 

$,582.—F. Bramer, Little Falls, Herkimer county, N. Y., 
U.8. Reissue of No. 2,600, called “The Warrier Mow- 
ing Machine.” June 18, 1874. 

3,583.—J. Lydiatt and £. R. Kent, Hamilton, Ont. Im- 
provements in glass molds, called “Lydiatt’s Improved 
Glass Mold.” June 18, 1874. 

3,534.—E. Voisin, Bourges, France. Improvements in 
cupols furnaces, called “Voisin’s Improvements in 
Cupola Furnaces.” Sune 18, 1874, 

8,585.—T. Worswick, Guelph, Ont. Improvements on 
force pumps, called “Worewieck’s Adjustable Force 

ump.” June 18, 1874. 















° kenshire, Kingston, Ont; Improvement 

pe ageism for the use of vessels, called “Broken 
shire’s Elevated Geared Purchase Capstan.” June 18, 
1874. 

8$,587.—J. Hock, Vienna, Austria. Improvements in 
motor engines worked by the combustion of petro- 
Jeum or other liquid hydrocarbons, called “Hock’s 
Petroleum Motor Engine.” June 18, 1874. 

8,588.—William Gowan, Wausau, Marathon county, Wis., 
U.S. Improvements on head blocks and set works 
for saw mills, called “Gowen’s Improved Saw Mill Set 
Works.” June 18, 1874. 

8,589.—T. D. James, Syracuse, N. Y., U. 8. Improve- 

Sment in wash boards, called “ James’ Perforated 
Wash Board.” June 26, 1874. 


VALUE OF PATENTS, 


And How to Obtain Them. 
Practical Hints to Inventors. 


ROBABLY no investment of a small sum 
of money brings @ greater return than the 
expense incurred in obtaining @ patent, even 
when the invention is butasmallone. Large 
inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick, Hoe, 
and others, who have amassed immense for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
realized large sums from their patents. 
More than Frrry Tuovsanp inventors have availed 
emselves of the services of Munn & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIC AmeRIcAN. They stand at 
the head in this class of business ; and their large corps 
ef assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best service 
to the inventor, from the experience practically obtained 
while examiners in the Patent Office: enables Munn & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any othgr reliable agency. 











on fs 


ry letter, describing rome invention which comes to this 
office. A positive answer can only be had by presenting 
a plete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are 
genorally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them; 
they will advise whether the improvement is probably 
patentable, and will give him all the direetions needful 
to protect his rights. 


To Make an Application for a Patent, 
The applicant for a patent should furnish a model of 
his invention if susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chem- 
ical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them 
and sent by express, prepaid. Small models, from a dis 
tance,can often be sent cheaper by mail. The safest 
way to remit money ,is bya draft or posta) order, on 
New York, payable to the orderof Munn & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 
How Can I Best Secure My Invention? 

This is an inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct: 

Construct a neat model, not over a foot in any dimen- 
sion—smaller if possible—and send by express, prepaid, 
addressed to Munn & Co., 37 Park Row, together with a 
description of its operation and merits. On receipt 
thereot, they will exam.ne the invention carefully, and 
advise you as to its patentability, free of charge. Or, if 
you have not time, or the means at hand, to construct a 
model, make as good a pen and ink sketch of the im- 
provement as possible and send by mail. An answer as 
to the prospect of a patent will be received, usually, by 
return of mail. It is sometimes best to have a search 
made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 

Examination. 

In order to have such search, mace out a written de- 
scription of the invention, in your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5, by mail, addressed to Munn & Co., 37 Park Row, 
and in due time you will receive an acknowledgment 
thereof, followed by a written report in regard to the 
patentability of your improvement. This special search 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentable. 

Foreign Patents, 

The population of Great Britain is $1,000,000; of France, 
97,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000,and Russia, 70,000,000. Patents may be securea by 
American citizens in all of these countries. Now is the 
time, when business is dull at home, to take advantage of 
these foreign fields. Mechanicai improvements 
of all lands are always in demand in Europe. There will 
never be a better time than the present to take patents 
abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the 
patents secured in foreign countries by Americans are 
obtained through our Agency. Address Munn & Co., 87 
Park Row, New York. Circulars with full information 
on foreign pateats, furnished free. 





Any person or firm domiciled in tne United States, or 
any firm or corporation residing in any foreign country 
where similar privileges are extended tocitizens of the 
United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this 
country, and equally so to foreigners. For full particu- 
lars address Munx & Co., 37 Park Row, New York. 


Value of Extended Patents. 
Did patentees realize the fact that their inventions are 





Ikely to be more productive of profit during the seven 
years of extension than for the first full term which their 
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‘patents were granted, we think more would avail them- 


selves of the extension privilege. Patents granted prior 
to 1861 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease ot 
fomer, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended 
time inures to the benefit of the inventor, the assignees 
under the first term having no rights under the extension 
except by special agreement. The Government fee for 
an extension is $100, and it is necessary that good profes- 
sional service be obtained to duct the busi before 
the Patent Office. Full information as to extensions 
may be had by addressing Munn & Co, 37 Park Row,New 
York. 





Copies of Patents. 


Persons desiring any patent issued from 1836 to Novem 
ber 26, 1867, can be supplied with official copies at a reas- 
onable cost, the price depending upon the extent of draw 
ings and length of specification. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawing 
and specifications, may be had by remitting to this of 
fice $1. 

Acopy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee. title of invention,and 
date of patent. Address Munn & Co.,Patent Solicitors, 
87 Park Row, New York. 

Munn & Co. will be happy to see inventorsin person 
at their office, or to advise them by letter. Inall cases 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale ink ; be brief. 

All business committed to our care, and all consulta- 
tions, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as a g 
interferences, procuring extensions, drawing assign- 
ments, examinations into the validity of patents, etc. 
special care and attention is given. For information and 
for pamphlets of instruction and advice, 


Address 
MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 


87 Park Row, New York. 


OFFICE IN WASHINGTON—Corner F and 7th 
Streets, opposite Patent Office. 


Advertisements. 
Back Page - - - = = = = $1.00 a line. 
Inside Page- - - = = = = 75 centsa line. 
Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 


must be received at publication office as early as Friday 
morning to appear in next issue. 
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Senp 50c. ror 6 SAMPLEs & CIRCULARS OF 


OND’S 
Ow 
SPRINGS 


For locking and supporting upper and lower sashes of 
all eines. ost conyeutont and durable tenn meade. 
Carpenters can make large wages putting - 
dows. W. 8S. RAMMOND, Lewisberry, Lork co., Pa, 


UGO M. TEICHMANN, 14, Schreiber- 

ase, Dresden, Germery, introduces American 

inventions into the German warkets, sells Patents and 

Royalties, and secures the rights of American parties 

before the German Courts of Trade in case of suits at 
law. Established 1866. 


MAHOGANY 


WALNUT, ROSE, SATIN, HOLLY, SPANISH & D 
CEDAR, andail kinds of HARD-WOODS, in Logs, 
Piank, Boards and Veneers. 
gv” Extra choice Birds-Eye and Curly Maple, French 
and American Walnut, and Ash Barl Veneers 
just received. 


Geo. W. Read & Co., 


Mill & Yard 186 to 200 Lewis St., foot Sth & 6th Sts., E. R., 
New York. 
gay” Orders by mail promptly and faithfully execu- 


ted. 
*,* £nclose stamp for Catalogue and Price List. 


TRADE ENGINE. 


Notseless in operation—Perfect 
in workmanship—al! light parts 
of Cast Steel. 

Every Engine indicated, and 
valve corrected to give the high- 
est attainable resuits. 

Warranted suverior to any 
semi- portable Engine ia the 
market. 

Send for Price List and Cir- 
cular. 

HERRMAN & HERCHEL- 


RODE M’r’e Co., 
Dayton, Ohio. 


rte VALVE MAKERS—Wanted a good 
firm, willing to undertake the Agency in the States 
for the sale or manufacture, or both. of a New High 
Pressure Valve, undoubtedly the best in the market, 
ieee atented in America. Apply to DENNIS & CO., 
M: nm House Buildings, London, England. 

T.H MSDEN, Mechanical 


PATENTS ..2..2.8,sasgper deo 


DISON’S INDUCTORIUM—A powerful 
electrical induction-cotl for giving shocks. Useful 
‘or medical purposes and amusement. Price oply SIX 
DOLLARS. Sent, C.O.D., by apres Send for circular. 
EDISON & MURRAY 
10 & 12 Ward St., Newark, Ww 























Bought, sold, and introduced. 








2 FORSTEEP 
™ AND FLAT 








ILL EXCHANGE—2d hand Machinist 
Mill, or Radial Drill. THE STi FARMER PRESS 
CO., Middletown, Conn. 
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New and Important Work on Paints, 


JUST READY: 


A Practical Treatise on the 
arm eg of Colors for 
Paint 


rising the » Definition, and Classification of 
Comores The Treatment of the Raw Material; the ba 

Formule and the newest or the Pre 
ot every description of Pigment, and the nec caeary 
Apparatus and Directions for its U 
Testing, Avelicetion. and 
By ult, Ve a and fo 
ond Meatted oy Mt F. fopere. 
French by A. A. esquet. hemist and "Bngineer 
lustrated by 80 Engravings. 8vo 


Also Published: 


Painter, Gilder, and Varnisher’s 
Companion : 


Containing Rules and Regulations in everything 
ting to the Arts of Paint Ag = y! ~ es 
Staning, Gratning. Maroling, Sign Wri ng 
on Glass, and Coach Painting and V: ‘ests 
for the ‘Detection of. Adulterations in Olle i colors, 
etc.: and a Statement of the Diseases which Paint- 
ers are particularly liable, with the Simplest and Best 
Remedies. Sixteenth Edition. Review . with an Ap- 
pendix Containing Colors and Colo ring—Theoretical 
and practical. Comprising “descrip tions of a great 
variety of Additional Pi their qualities and 
Uses, bo which are added, vers: and am and Ope- 
rations of Painting, etc. with Chevreul's 
Principles of Harmony and Contrast of Colors. 12mo. 
B56 PAZFCS..ccccccccccccces--cccccccccsccccccccccssccoss $1 


Sign Writing and Glass Em- 
bossing : 


A Complete Practical Illustrated Manual of the Art. 
By James CALLINGHAM. _ in one Volume, 12mo. $1.50 


A Complete Guide for Coach 
Painters: 


Translated from tee) ram of M. An1oT,Coach fainter, 
for eleven years F 
Coach Maker. Paris. az 
Engineer, te which is 
Info respecting the ae 


of Coaeh am 
Sa States sand SGrest cat Britain. 


¢2 The above, or any of my my Books, sent by mail, free 
of postage, at the publication prices. 

My new an@ enlargea CATA. ALOGUE OF PRACTICAL 
AND SULENTIFIC BOOKS—%6 pages, 8vo.—sent, Le of 
of posiage, to any one who will furnish his adare 


HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
40@ WALNUT STREET, Philadelphia. 


BLAKE'S PATENT 
Stone and Ore Breaker 


aes —| hard ttle substances to 
Bros Also, any kind of 
in for ADS ani ORETE, 
dress BLAKE CRUSHER CO., 
New Haven, Conn. 


Se eeeeees weeeeet ee 


his and 
a5 








eman of ating to M. Ehe 
AA. Fesaue Chemist | Foun 





Srientific American. 


Wepronn SURFACE PLANERS, 
Courtiandt strect New Yorks ee NS 


LATHE & MORSE TOOL CO., 


Worcester, Mase., Manufacturers of 


MACHINISTS TOOLS 


Lathes, Planers, Drills, &e., &c. 
Established 1858. 











The best and queeecees Paint in the 


world for Iron, Tin o 
the Trade everywhere. PRINCE METALLIC 
PAINT CO., Manu , 96 Coder ® 8t., New York. 

CAUTION.—Purchasers and consumers are cau- 
tioned against imitations of our METALLIC Parnt. 
All genuine PRINCE'S METALLIC PAINT will 
bear our name and trade mark on each and every 
package. Send for a circular. 


GENTS —Fast Selling Novelties, new ar- 


Send for circular. Sam- 


=o For sale by 





t Pri 
-50 | ples we, WaTIONALNOVELTY CO.,301 Broadway,N.Y. 


improved AnD BARREL MACHINERY.— 


a ed 


pseear tea ao 


ON BRIDGES—CLarxkz, Renvus & Co., 

PHC@NIXVILLE BRIDGE WORKS. Office, 410 Wai- 
nat Street, Philadelph' 

ties—Accurate vorkmaneh ip—Phenix columns 

—Use of double refined —" RS) welds. All work 

done on the premises, from ore to finished bridges. 

Tlustrated Album mailed on receipt of 75 cents. 


Machinery, pis 


Wood and Iren W 
Rubber Belting, Emery 


Sturtevant Mowers. 


Of every sise ana description. constantly on cand. 


Cold Rolled ed_ Shafting. 


Best and most perfect 
Pt fp ag — 
to%ft. Also, Pat. Coupling § 


furnished. in an sian Spee 
Bath Cuetec burest, nage Hae PLAC Btrest New York. 














AGE’S Water Flame Coal Lime Kiln,with 
coal or wood. No 1 Soft White Lime or Cement 
th use of water. C.D.PAGE,Patentee.Rochester,N.Y. 


os STE IN 


BLAKE SSTEAM PUMP 


$72 EACH WEEK. Agents wanted; par- 


ticulars free. J. WortH & Co., St. Louis, Mo. 


DVERTISERS! Bead twenty-five cents to GEO 
ROWELL & CO., 41 Park Row, New York, for thet 
Alet of one hw’ red pages, containing lists of 
gewspapers, ana estimates showing cost of advertising. 














WANTED—CONTRACTORS AND JOBBERS om 
GUN WORK 


from Fo to Stockin: 
WI NCHESTER REPEATIN & ants'co. Co., 
New Haven, Conn. 


MAGNETS—Permanent Steel Magnets 


of any tom or size, made to order by F. C. BEACH 
& CO., 268 Broadway, New York. Makers of the cel- 
ebrated Tom Thumb ‘and Miniature Telegraph Instru- 


ments. 
MAYO'S PAT. BOLT CUTTER, 


E. M. 
Ga" Send for Illustrated Circular, Cincinnati, Ohio. 


HETHER you wIsH TO 1 fad or SELL 
SI1EAM EN GINES 
MACHIN. |} he 


PA 
Write to E. E. ROBERTS, ib Liberty 8t., N.Y. 

















Cooper’s Engine Works, 


MANUFACTURERS OF 


First-Class Stationary Engines, 


First — With haa slide valve cut-off by lap at x 
stroke. 
8 d—Wi me dexed cut-off valves arranged to close 
part of stro 
Third — steam 





roke. 
k« ted cylinders, fitted with patent 
utomatic cut-off valve gear and For inal: 
guarente teed to run on 3 is. of Goal per mae indt- 
pay horse power, or to make 


PORTAE oes ENGINES, of 8, 10, 20, and 25 

IMPROVED Hd H ANGens, COUPLINGS, FOUNTAIN 

FRENCH Bu re, A QRIST MILLS AND BOLT- 
LS AND XTURES, BOILERS, 

ReaIncnY. GasTINGS. E 

io og Sesto what is wanted and Circulars ee. 


Address in full, 
® THE JOHN COOPER aneine MFG CoO., 
Mount Vernon, O. 


Last Chance 
AN EASY FORTUNE! 








Fifth and Last Gift Concert | Se%! 


IN AID OF THE 


Public Library of Kentucky. 


JULY Sist, 1874. 
LIST OF GIFTS, 


One Grand 
One Grand 
One dread 
One Grand 
Casi 
as! 
Gash 
: goer 
ash 
Sm 
ze 
19, ash 





GrandTotal,20,000 Gifts,all cash,2,500,000 
PRICE OF TICKETS. 


Whole Tickets 

Halves F #58 +4 

TP Waele Tickes for". .” . 508 99 
cke ‘or ° | Anpichre 

22 1-2 Tickets for... . 1,000 90 


For Tickets or information, Address 
THO, E. BRAMLETTE, 
Agent and Manager. 
Public Library Building, Louisville, Ky. 
or THOMAS H. HAYS & CO., EasTeRn AGENTS, 
609 Broadway, N.Y 


RISDON’S IMPROVED TURBINE. 


Has the tightest gate and most durable 
the highest 


where. . wheel fall 


te 90 cent, seven © 
Snarters “82. 18%4, A 


A al piormen a 
bow seen L® _# SDON, 
0., Mount Hol ny, x es 


ey 


percen of 
any wheel tested at Holyoke or else old mode of man 
1878, Dec. 10—86 





OLD ROLLED 
SHAFTING 


Gases 


Try strest, 94 and 06 erennee Et Olicage 
Vey Frama in store Seon! at GBicage 


DARA Boston, Mass. 
SecA atta teases Wee © 
9 SAFETY HOISTING 


wo. ga nao ty BER Yo 


HE CHAMPION SILVERSTEEL 
SPRING MATTRESS, now paaly y paarove’. has 

| oy A sesoee the —_— for seve ry 7 
ts unrivalied position in ‘the trade 

best’ B ever produced. It presents the rich and 
elegant appearance of silver, and is the softest, easiest, 
cheapest, and most _ durable Spring Bed in ‘market. 


oll do meres d steel s oprings, 
80 unived that the pressure is Lomi ta ‘idee alike, 
| = ay curned, or rolled up. Bo 

frame, no wooden a. -¥ tow stu 
be used on floor with tead. 

uired, N: —! only bait ‘ne thickness of hair mattress. 
ore springs fo Ry money in this bed than in = ony 


sale by 











other. Unequalled for hotels. Any sizes made to 
der. 3°Sns for pictorial circular. ll price of double 
ped, bv Aad 4 bed or quantity, to all parts 
of ag | h 2 the trade. Sold by 
1 eles 2 in all parts o: e country. fer to 
us & Corbe 7 ss n= B Ge.. New 
i= uld & Con Philadelphia, Pa & Sons. 
n, Conn, Bowditch & Co., New taten. Coun, and 
pan | ‘Others. CHAMPION SPRING MATTRESS CO., 
Makers, 246 Canal S8t., near Aus 4 New York. 





CHEAPEST, Ly & DURABLE and effective covering 
known. cased in Galvanized [ron, ready for imme- 
diate aqpSestien, No skilled labor required. Can be 


Hand Send for Circ 
removed $74 ET AMEE FELTING COMPANY, 
73 Beekman St., New York 


‘TMPORTANT FOR ALL LARGE CORPO- 
RATIONS anp MANUFACTU RING CONCERNS.— 
erk’s Watchman’s Time of 





Buoriing, With thew ¥ A 
watch % eat. a . , 
6 
tations of niet cee red 
N. B.—This 


thority from awh 





R. BALL & oo. 





wood WORKIN G ‘MACHINERY. 


Pe ly a, ry, bg Sash Sunt sad DoorMa 





ers, &0. ce 
ist.’ Factory. at Wore 5 Mass, Be roy aod 
Chambers & fe Hera eSts., New York. ° 








Niagara Steam Pump. 


CHAS. B. HARDICE, 





THE JOHN HARDICK 
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P. BLAISDELL & CO., 


Worcester, Muass., 


Manufacturers of the Blaisdell Patent Uprignt Drins 
and other aset-chase h ‘achinists’ Tools 


Nox & IMPROVED PATYERNS.—MA- 


(GOULD. Mi tolitN DER Ave, Mewart, B,J 
Andrew's Patents. 











A tag to any modifi. 

on of the trip ham- 
Bho cient, 
Cheap. 


te” Send for Circu- 
‘ lars Ful price. 


Address 


pease 


95 &9 7 Liberty St., 
New York 


MACHINERY, 25 %.sfesvs Sees Vi2e 











UN tH THe Stes 
poses PRESSES. rik Ge —* 
OOD-WORKING MACHINERY GEN- 


our. ties. wocewerts Fi Feneené Rich- 
care Worse" a apsom. 
many | 1) i NCIL D: DIES S For cutting business 


aes a Alse 
Clothing 
pe and Key Checks "an 


+ ag are 
ad to oom t BPENC: re wi Feige =. 
$5 i ae per day athome. Terms Free. Address 











Mase. 
GEko. Strwson & Co., Portland, Maine. 





ESD raster ae 
IRON 


“PFAMS & GIRDERS 


to our improved 
ented), in which 
and which have 4 re) 
y avol 


repared to furnish all siagé at terms a4 fav 


ed elsewhere. For descriptive lith 
arnegie. Kloman & Co, Union Iron Mills, 
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8mal!l Feels of ee kinds ; also GEAR m OFA8 WHER, parts 
Grant Lethon, te musty AE &e. on fre. 
Engines es ney 

Now he wit GHTMAN, 2 Co 





PATENT PARALLEL 


Mectinist Vie 


MANUFACTURED BY 





HARRISBURG FOUN- 
DRY AND MACHINE 
COMPANY. 

Harrisburg, Pa. 
ansiijiian 

we, fst Jor Circular and 


OR LEGAL ADVICE CONCERNING 

fringements and Potente consult R. B. McMAS- 

R, Counsellor at Law, 9& 11 Nassau st., Room 26, New 
York. Counsellor and avocate in Patent Cases. 


ANKRUPT’S SALE OF HORIZONTAL 
and Vertical Steam Engines. Also, new and second 

hand Machinist’s Tools. Send for circulars at 
THE YALE [RON WORKS, New cn, Cons. 


Todd & Rafferty Machine Co. 

















MAnUy AGED CTURERS 0) 
The celeprated Green 
Patent Tubular and Fiue “Bolles, ae 
tienary, Hoisting, and Po: le 
kinds. , a pe ee etic 
Agusta tortie New fiver heninn my ese nim 
* Tools; for J 
starterant Bi ues NEW wer Blocks 
WORKS, Mae Nr ar a 
The A rbine Water 
Recen' and submitted to 
thorough scientific tests by, Jermes 
qepergce, owing the following use- 
of ~~ power of the \ pad 
utilized, being the highest results ¢ 
er known. 
Percen i as Gate: Pe: 
orn Eee 
wha Whole Gate: 
ei report my abeainea of 
ton, Shlo” 








RYOLITE, FLUORSPAR, FLINT, SI- 


LEX, Marbie ne Soest and, Bioodst ‘Load- 
stone, Sodium, Po fom, Atomipiam, Dismuth, Rickel, 


Antimony and Tin : Metals-Man ese, Cobalt, Copper, 
Chrome, Uranium Oxides, Asbestos ail 1 grades, Carbon- 
ates Strontia ai Baryta, Nickel Saute Ite and Anodes, 
pure Su pane SS Alumina, Black Lead, rax, Salt- 
tre—al Chemtoais erude “a ¥" lor manufac- 
suse. L. & J. W. eden Patent orting 
and Mao anufacturing Chemists , P. O, Box 9616, 180 Fulton 


Street, New York. 


VOoDWORTH PLANERS 








Sarimoon res ia fen ete 








LASS OULDS i for Fruit Jars, Lam 
Douies, lak yo tpete eure .BROO Ez. 
ep yeeee we der any 
thin » ba glass you wi ms vequine .Z mould ife. 
Parriou ATTENTION paid to MOULDS for 
I NTORS. Send model or Ebi OO inclose stamp. 


1ORARDOGH, 

BR mm 1a intent improved Patent Dee. 
and | ¥ waves Ra eat apn . Ver 
ais aes race et Mee 
other kinds of Wood-w Sedna tate “ts ayers 
and p’ liste 


t on 
cester, Mass. Warehouse 





Liberty st, aastinctors or 


S finruaen ny OF MACHINES, TOOLS, and 
(IMPLEMENTS, received, ¢ ited. and orders 
. PAXTON e oO. icksburg, Miss. 


$2400 Sree tose nacre 
$70 A WEEK T9 AGENTS sare. Four new Pat. 
The Toll-Gate! } 











ents. D. NESBITT, Foxboro’, Mass. 
| Prize ieee pote 








find! Address, with stamp, iapeptons ABBE rr pemeey. Y 
PATENT 

Planing and Matchi 

o5, Woubs MACHINE OO... Heibery ety. 





ONSTANT EMPLOYMENT—At home,Male or’ 

/ Female, $30 a week warranted. Pa capital required. 
Foreigubecs "aod valuable sample t free dress, 
with 6c. return TY C. ROSS, Willismeburgh. N.Y. 


= i JU LL OWN FIRM 

9 ngineers a Mechin ara. 
connections et home and | sbroad, wi D @ ground- 
floor Warehouse, having windows fronting Queen Vic- 
toria Street and Cannon Street, gi, London, England. 
The firm is prepared sp agqees ¢ @ agency tor speciab 
machinery, 8, etc., andto exhibit a choice selection 
of these = of working models. Advertizers’ travelers 
canvass Great Britain and the whole of Europe. For 
terms, apply to W. P., Box 778, New York City. 


SV AtEE ie, Rebing adt-anteone ta, 
Ne 





UTR SE JOINTERS, EQUALIZERS, AND 
LEY GAUGE! ATHR—For urns x4 7 han- 
ind best We 


dies and Cabinet work. Simplest 
manufacture @ full line cf Wood end i Working 


eee ery ee OAILEY 4 & VAIL. Lockport, N.Y. 
$1 A DAY. Employment forall. Patent Novel- 
ties. GEO. L. FELTON, 119 Nassau St., N. Y. 
Hn deutlhe Erfinder. 

Diele grofe und thatige Claffe unjrer Be- 
pbiferung maden wit bejonders darauf 
aufmerfjam, dag unfre Firma durd) ihre Ver- 
bindung mit Wajhington und ben europadijden 
Harptftiidten, befondere Vorthoile gur Erlan- 
gung von ine und auslindijden Patenten 
bietet. 

Seder Erfinder, gleidviel welder Nationali- 
tit angebirig, ift burd die liberalen Patentge- 
fege der Bereinigten Staaten gum Patent/duy 
fiir Erfindungen beredtigt. Unjre Firma ijt 
bereit, geftiigt auf 26jabrige Erfahrung, deut{de 
Grfinder jeder Zeit gu berathen und gu mafigen 
Preifen rafd und piinttiid) Patente gu erlangen. 

Die Deutide Section ift in ben Handen: 
fabiger deutider Sngenieure, welde in der 
Office perjinlid mit Erfindern verfehren 

Der ,,Scientifice American” wird in {einen 
Spalten die bedeutenderen Erfindungen be- 
fpreden. 

Correfpondeng erbeten und prompt beant- 
wortet. Pampbhlete in deutider Sprade wer 
ben anf Berlangen franco gugejandt. 


Wodreffire: 
Biunn & Co., 


Am erican” Patent Agentur, 
% 37 Bart Row, 











New York Cits‘ 
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“\dvertisements. 


AN HAAGEN’S Patent Macl.‘aist’s Tools. 

Rotary Shapers for Mtihng, Hor..ontal Boring, 
Giar, Slot, Key Seat Cutting, &c. &c. iron frsoer, 
Selt-feeaing Hana Driils, Expansion Bouin og Be re for 
Lathes, Dri!) Presses, aud Boriog Milla. Twist Dritl 
Grinding “acaines, for all sized Drills—Grinds both 
catting edges aan clearance wemometicety true Send 
for Pootograph, &c.. to ©. VAN HAAGEN & CO., Bil 
Callo whi St , Ph’ ‘Jadelphia, Pa. 


THE E PANTS’ STRETCHER, 


A new and simple device tor on 
ing out knee forms and wrinkles 
= po. Every gent ing one. 

Agents wanted Ad ress, for cir- 

P. DEL VALLE HaLseY, 122 Church St,, N. Y. 








cular, 


‘}ARTNER WANTED—Or Rights for Sale 
on a patented lab reeling J: ovrpal box; great savipe 
ia oll. Aadreas J. MORI* , 150 Wooster St., New York. 


THE AMERICAN TWIST 
DRILL CO., Woonsocket, R. I., are 
now the sole owners and manufac- 

turers of the celebrated 


é@”_[llastrated Catalogue of Em- 
ery | naa, Machinery, and Tools 


FE 
W.8 Janpox, Agent, i New Church st., New York. 

















Uul¥crots O200 Fr ielug 
Machine, a labor-sav 
inveation, attached to 
any vise, to bench with 
stand and ebuck, or to 
work itee)f, set to work 









ment. Up and down feed 
© 1001; reversibie self 
cross feed. Quickly saves 
its cost in hands of all n e- 
tal a aerthes mechan'cs. 
SUITTERLLN, 
mfr'r, 0 Duane St..N ¥. 


s BN iGAUSTIC TILES 


for Seem, Lie for pattern sheets 
LLER & COATES, 279 ‘Pearl St., New York. 








BORING ia TURNING MILLS. 


TENTED APRIL ii, 1811. 





5 wins t66r Wonxs 
GEORGE BARNES & CO., — 





Manufacturers, Syracuse, N. Y. 
RO of) E’s 
‘i MA) Works 








e ie tm the United States, — e Barr 
Mii fastones, rtable “ey Machin een Mill 
Water Whee! > (Gearing, specia pectally 


pend Tor 


adapted to flour milis. 
4.7. BOYER 4 Lt 


Raftalo n.Y. 
















SEND FOR 
Circuisrs descriptive 
of the 
GOODENOUGH 
Improved Horseshoe. 
All fitted for use. No fires 
required. Every Breeder, eve- 
ry Farmer, every Horse Owner 
‘vis own Farrier. 


Box 3044, P. 0. 
New York, 


OFFICES: 


34 & 36 Eliza- 
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CC. ade ST CO., 2) Cortlandt st 
HE PULSOMETER. 


Breau spre eryrtene 


water without Y np gritty 
its parts. It cannot get out pat ote aa 


YLity 


~ | tall details, 


Scientific Aunerit. 








“DANBURY- 


Universal Drill. Chuck 


Patent, A 


eee el) ust ep Bioneers 08 
uly en my other. ya iat fa 


— use, working pertectiy. are sold with 
rerurned If not satisfactory F.A. 
Danbury, Ct Send for iilastreted Desertpil ye Oeeuar 


GOL & Co. 


rerrant, to be 
urers, 








AMERICAN SAW CO.// 


TRENTON, N. J. 


GREAT REDUCTION = PRICES} * 


MOVABLE-TOOTHED 
CIRCULAR SAWS. 


JULY 1st, 1874. 
¢2” Send for new Price List. 23 


ANTED! HYDRAULIC PRESSES.— 


akers of new or owners of second band Hy- 
draulic Presses, prepared to sei) jow, cap address, wi! 
MORGAN, Box 2874, New xork, 


Qqeserrss & BUDENBERG, Mogdebere. Gorman 
Steam Gauges, ete. W.HEUrEMANN, 4 Cedar 8t., N 
DAMPER 


REGULATORS B E oS = GAGE Gc CRS. 














MURRILL & KEIZER, 44 Holliday St. Salt. 








3 uN EMERY GRINDER,” 


A Mechanical Journal of general anon. issued month- 
ann 


Iy,et the nominal pees 


of 50c pes 





p's Paoer is th 


Machip'sts, Railway Shops, Saw Mie 
Metal bed ndyny 2 generally. 


eumnve wang 2S 
eed Ada 


bel gid Wong wid 
Dg mailie 8 
wer. A monthly editvop pot .000 guaran 
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Stroudsburg, saaas Ce., Pa. 
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London Mensteom 
From the best oud Bt 
A Practica) Treatise on Daset te furhished f cenis. 
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* aon to 


‘HINE a 
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OPENS SEPTEMBER Ref 1874—CLOSES OOTOBEFR 17rn. 
Exposition ¢F 1974 ad GRAND 


LE INDUSTRIAL EXPOSITION 





INTHE ft ON:tep stares, 
A. MAGINN «88, SEc’y, Louisville, Ky. 





















Working Models © 
er OF ne ee WENNER Gentes me” 


TO INVENTORS 
AND MANUFACTURERS 


The Managers of the 43d Exbibi of the Ameri 
of the City of New York, beg eaten the Parwrerm 
Buildings on 2d and 3d Avenues and _ and 64th Streets, will be 
r articles, Ta nes rd The pavid = Fn i 4 
opened a {bition will be formally 
‘or pastiowte or a Superi di Ameri 
Institute, New “cairo — d 


HOUSTON’S PATENT 
TURBINE WATER WHEEL. 
Strongest, Cheapest. Best. 


Simplest, 
‘the ‘Houston ‘gave tne 


eet Poronntae tet 
tained. 


















v 
ne use It s lg aL 
MERRILL a * aor STOR 
RO ents Wiaeonstr . 

P 4TENT EXPANSION BORING BARS— 


Vertes or Horizontal F ori 
C. VAN HAAGEN 2 E0., Ph.lsdelphie, Ps. 
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b3 ‘east five times as much as aay other, 
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of Bolt Threading Mach 


lathe work—at a single cu 


Aso a large 
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Fine friction clute hrte 


ILEY & RUSSELL, Gr nenheld, Mass. 





PORTLAND CEMENT 


A Pueuee Treatise on Cement furni 
shed FR: 


& Co. 7% South 81., ‘New: York. 
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Senn * and 
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. clang’ Rope : Per: or vit Liberty “ar Rew 
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ACHINES * FOR GRINDING TWIST 
DRILLS. Address C.VAN HAAGEN & CO., Phila. 
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of eve: nied, ays at for Titust 
Gees Western GUN WORMS, Pitamurek be 
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=;| TILES, 


§” Cirenlar furnished free 


PLAIN, ENCAUSTIE, 


MASOLI CA. 
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Par Cuiconn lay Lodo 


Machise over e ever invented Aa ‘Addrece den JOHNSON, CLARK 


é fice ened Tae 


suidek “aan MACHINE, 


; New o Ke Oyj Bes 
Ky., or St. 


” Sewing 


‘Louis, Mo, 


[Jury 25, 1874. 


ATENT NOISELESS FRICTION GEARS, 
Soret, peteers, ie rw uN CO. Fsiadsoht, Ps 


our ACTING 
BUCKE1-PLUNGER 


SteamPum 


= 
vant "atCutNe COMP 


bampton. Waas 


ENG EW HAVEN MAM ERauE nies Rs 


Machinists’ 
TOOLS, 


OF ALL KINDS, 


HLY.Steam Engine Go. 


98 Chambers St. 
New Yorx. 


we pre Foot Lathes, 


ne Lathes, Sma!) Gear 
t Pla»ers for meta) pei 

— A HA fur ath ne Lay shy Rests, Foo 
4 Scroll re bi very best. Selling 


ove7aen Ca ary es free. 
BALDW Laconia, N. a. 
Just the articles for Artisans or Amsteurs, 

























SN. COR. LEOPARD & OTTER St PAL 





FOURTH 


Nashville Industrial Exposition 
sed mire INVENTIONS, ARTS 
D PRUD UCTS. 
Opens Wednesday, Fep Fept. 16, 1874, 
Until. Saturday, 0 Oct. 17, 


Rochvitie betas the acknowl deed Exhib-ting print a 
S uth 01 st,and the fener ge ny > Ay great- 


a inerenaes,  :.f ep enters of ri oe 
untry are invite ranoeTia 4 ore calars, 
sdaress NASHVILLE INDUSTKIAL EXPOSI11ON, 


Ranville. Tenn. 
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OF THE 


SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 
IN THE WORLD. 


TWENTY-NINTH YEAR. 
VOLUME XXXI—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that onthe fourth day of July, 1874, 6 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of its pre- 
de cessors. 

The SCLENTIFIC AMERICAN ts devoted to the tnter 
ests of Popular Seenee, the Mechanic Arts, Manufac- 
tures, Inv Cc , and the indus 
trial] pursuits pane ; and it ts valuable and inetruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 

To the Mechanic and Manufacturer / 

No person engaged in any of the mechanica! pursuits 
should think of dotng without the SolzENTIFIC AN ERI- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 











in any other publication. 
TERMS, 
One copy, one year. $3.00 
One copy, six months. coos 1.50 
One copy, four th 1.0 





One copy of Scientific American for one year,and 

One copy of engraving,“Men of Progress”... 10.00 
One copy of Sctentific American for one year,and 

one copy of “Science Record” for 1874...... 5.00 

Remit by postal order, draft or express. 

The postage on the Scientific Americas is five cents 
Der quarter, payable at the office where received Can- 
ada subscribers must remit, with subscription, 25 cents 
extra to pay 

Address all letters and make all Post Office orders and 
Grafts payable to 


MUNN & 


47 PARE ROW &FV Y°PK, 
BB “ Bl, Scientific American” a rinted with 








HAS, ENKU JOHNSON a 
Fuses bit » Philadelphia: and $9 58 Goud &t., how sors 





all Dt a ¥ 


In 





